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Description 

Field of the invention 

[0001] The present invention relates to methods of 
treating obesity, diabetes, sexual dysfunction (including 
erectile dysfunction), atherosclerosis, insulin resist- 
ance, impaired glucose tolerance, hypercholesterolem- 
ia, or hypertrigylceridemia using a compound that is a 
neurotensin receptor ligand. The present invention also 
relates to compositions and kits that comprise a neuro- 
tensin receptor ligand. 

Background of the Invention 

[0002] Obesity is a devastating disease. In addition to 
harming physical health, obesity can wreak havoc on 
mental health because obesity affects self-esteem, 
which ultimately can affect a person's ability to interact 
socially with others. Unfortunately, obesity is not well un- 
derstood, and societal stereotypes and presumptions 
regarding obesity only tend to exacerbate the psycho- 
logical effects of the disease. Because of the impact of 
obesity on individuals and society, much effort has been 
expended to find ways to treat obesity, but little success 
has been achieved in the long-term treatment and/or 
prevention of obesity. 

[0003] Neurotensin is a thirteen amino acid peptide 
that appears to have functions as a neurotransmitter 
and neuromodulator in the nervous system and as a lo- 
cal hormone in the periphery. Specifically, neurotensin 
is a neuromodulator of dopamine transmission and of 
anterior pituitary hormone secretion, and exerts potent 
hypothermic and analgesic effects in the brain. In the 
periphery, neurotensin is a paracrine and endocrine 
modulator of the digestive tract and acts as a growth 
factor on a variety of cells. 

[0004] So far, three types of neurotensin receptors 
have been identified: neurotensin-1 receptors, neuro- 
tensin^ receptors, and neurotensisn-3 receptors. (The 
neurotensin-3 receptor is also called sbrtlin or gp95.) 
The neurotensin-1 and neurotensin-2 receptors are G 
protein coupled receptors; the neurotensin-3 receptor is 
not a G protein coupled receptor. 



[0008] In another preferred embodiment of the meth- 
ods, the neurotensin receptor ligand is a neurotensin-3 
receptor ligand. 

[0009] In another preferred embodiment of the meth- 

5 ods, the ligand is an agonist. 

[001 0] In another preferred embodiment of the meth- 
ods, the ligand is an antagonist. 
[0011] In another preferred embodiment of the meth- 
ods, the neurotensin receptor ligand is a neurotensin-1 

10 receptor agonist. 

[001 2] Also provided are methods of treating obesity, 
the methods comprising the step of administering to an 
obese patient or a patient at risk of becoming obese a 
therapeutically effective amount of a compound that is 

15 a selective neurotensin-1 receptor agonist. 

[0013] Also provided are pharmaceutical composi- 
tions comprising: 
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a) a compound that is a neurotensin receptor ligand; 
and 

b) a second compound useful for the treatment of 
obesity, diabetes, sexual dysfunction, atherosclero- 
sis, insulin resistance, impaired glucose tolerance, 
hypercholesterolemia or hypertrigylceridemia. 



Summary of the Invention 

[0005] The present invention provides methods of 
treating obesity, the methods comprising the step of ad- 
ministering to an obese patient or a patient at risk of be- 
coming obese a therapeutically effective amount of a 
compound that is a neurotensin receptor ligand. 
[0006] In a preferred embodiment of the methods, the 
neurotensin receptor ligand is a neurotensin-1 receptor 
ligand. 

[0007] In another preferred embodiment of the meth- 
ods, the neurotensin receptor ligand is a neurotensin-2 
receptor ligand. 



[0014] In a preferred embodiment of the composi- 
tions, the neurotensin receptor ligand is a neurotensin- 
1 receptor agonist. 

[001 5] In another preferred embodiment of the meth- 

30 od, the second compound is a ^-adrenergic receptor 
agonist, a cholecystokinin-A agonist, a monoamine re- 
uptake inhibitor, a sympathomimetic agent, aserotonin- 
ergic agent, a dopamine agonist, a meianocyte-stimu- 
lating hormone receptor agonist or mimetic, a melano- 

35 cyte-stimulating hormone receptor analog, a cannabi- 
noid receptor antagonist, a melanin concentrating hor- 
mone antagonist, leptin, a leptin analog, a leptin recep- 
tor agonist, a galanin antagonist, a bombesin agonist, a 
neuropeptide-Y antagonist, athyromimetic agent, dehy- 

40 droepiandrosterone or an analog thereof, a glucocorti- 
coid receptor agonist or antagonist, an orexin receptor 
antagonist, a urocortin binding protein antagonist, a glu- 
cagon-like peptide- 1 receptor agonist, or a ciliary neu- 
rotrophic factor. 

45 [001 6] Also provided are kits that comprises: 

a) a first pharmaceutical composition comprising a 
compound that is a neurotensin receptor ligand; 

b) a second pharmaceutical composition compris- 
50 ing a compound that is useful for the treatment of 

obesity, diabetes, sexual dysfunction, atherosclero- 
sis, insulin resistance, impaired glucose tolerance, 
hypercholesterolemia or hypertrigylceridemia; and 

c) a container for the first and second compositions. 
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[0017] In a preferred embodiment of the kits, the neu- 
rotensin receptor ligand is a neurotensin-1 receptor ag- 
onist. 
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[0018] In another preferred embodiment of the kits, 
the second pharmaceutical composition comprises a 
compound that is a p 3 -adrenergic receptor agonist, a 
cholecystokinin-A agonist, a monoamine reuptake in- 
hibitor, a sympathomimetic agent, a serotoninergic 5 
agent, a dopamine agonist, a melanocyte-stimulating 
hormone receptor agonist or mimetic, a melanocyte- 
stimulating hormone receptor analog, a cannabinoid re- 
ceptor antagonist, a melanin concentrating hormone an- 
tagonist, leptin, a leptin analog, a leptin receptor ago- 
nist, a galanin antagonist, a bombesin agonist, a neu- 
ropeptides antagonist, a thyromimetic agent, dehy- 
droepiandrosterone or an analog thereof, a glucocorti- 
coid receptor agonist or antagonist, an orexin receptor 
antagonist, a urocortin binding protein antagonist, a glu- 
cagon-like peptide-1 receptor agonist, or a ciliary neu- 
rotrophic factor. 

[0019] Also provided are methods of treating diabe- 
tes, sexual dysfunction, atherosclerosis, insulin resist- 
ance, impaired glucose tolerance, hypercholesterolem- 
ia or hypertrigylceridemia, the methods comprising the 
step of administering to a patient having or at risk of hav- 
ing, diabetes, sexual dysfunction, atherosclerosis, insu- 
lin resistance, impaired glucose tolerance, hypercholes- 
terolemia or hypertrigylceridemia a therapeutically ef- 
fective amount of a neurotensin receptor ligand. 
[0020] In a preferred embodiment of the method, the 
neurotensin receptor ligand is a neurotension-1 recep- 
tor ligand. 

Detailed Description of the Invention 

[0021] The present invention relates to methods of 
treating obesity, diabetes, sexual dysfunction (including 
erectile dysfunction), atherosclerosis, insulin resist- 
ance, impaired glucose tolerance, hypercholesterolem- 
ia or hypertrigylceridemia using a compound that is a 
neurotensin receptor ligand. In addition, the present in- 
vention provides pharmaceutical compositions and kits 
comprising a neurotensin receptor ligand. 
[0022] In accordance with the present, invention, 
obesity, diabetes, sexual dysfunction (including erectile 
dysfunction); atherosclerosis, insulin resistance, im- 
paired glucose tolerance, hypercholesterolemia or 
hypertrigylceridemia can be treated by administering to 
an obese patient or a patent at risk of becoming obese 
or a patent having or at risk of having, diabetes, sexual 
dysfunction (including erectile dysfunction), atheroscle- 
rosis, insulin resistance, impaired glucose tolerance, hy- 
percholesterolemia, or hypertrigylceridemia a therapeu- 
tically effective amount of a neurotensin receptor ligand. 
In a preferred embodiment of the invention, the neuro- 
tensin receptor ligand is a neurotensin-1 receptor lig- 
and. In a more preferred embodiment of the invention, 
the neurotensin receptor ligand is a selective neuro- 
tensin-1 receptor agonist. 

[0023] The term "therapeutically effective amount- 
means an. amount of a compound or combination of 



compounds that treats a disease; ameliorates, attenu- 
ates, or eliminates one or more symptoms of a particular 
disease; or prevents or delays the onset of one of more 
symptoms of a disease. 

[0024] The term "patient" means animals, such as 
dogs, cats, cows, horses, sheep, geese, and humans. 
Particularly preferred patients are mammals, including 
humans of both sexes. 

[0025] The term "pharmaceutically acceptable" 
means that the substance or composition must be com- 
patible with the other ingredients of a formulation, and 
not deleterious to the patient. 

[0026] The terms "treating", "treat" or "treatment" in- 
clude preventative (e.g., prophylactic) and palliative 
treatment. 

[0027] The phrase "neurotensin receptor ligand" 
means a compound that binds to a neurotensin receptor, 
or a stereoisomer of the compound, a pharmaceutically 
acceptable salt of the compound or stereoisomer, a pro- 
drug of the compound or stereoisomer, or a pharmaceu- 
tically acceptable salt of the prodrug. It is also contem- 
plated that any additional pharmaceutically active com- 
pound used in combination with a neurotensin receptor 
ligand can be a stereoisomer of the additional active 
compound, a salt of the additional active compound or 
stereoisomer thereof, a prodrug of the additional com- 
pound or stereoisomer thereof, or a sait of the prodrug. 
[0028] The phrase "neurotensin receptor agonist" 
means a neurotensin receptor ligand. that activates a 
neurotensin receptor. 

[0029] The phrase "neurotensin receptor antagonist" 
means a neurotensin receptor ligand that blocks activa- 
tion of a neurotensin receptor. 
[0030] The term "selective" means that a ligand binds 
with greater affinity to a particular receptor when com- 
pared with the binding affinity of the ligand to another 
receptor. Preferably, the binding affinity of the ligand for 
the first receptor is about 50% or greater than the bind- 
ing affinity for the second receptor. More preferably, the 
binding affinity of the ligand to the first receptor is about 
75% or greater than the binding affinity to the second 
receptor. Most preferably, the binding affinity of the lig- 
and to the first receptor is about 90% or greater than the 
binding affinity to the second receptor. In a preferred em- 
bodiment of the invention, the ligand exhibits a greater 
binding affinity to one of the three neurotensin receptors. 
Particularly preferred I igands are those that bind with 
greater affinity to the neurotensin-1 receptors when 
compared with binding to the neurotesin-2 or neuro- 
tensin^ receptors. It is contemplated that preferred 
compounds bind neurotensin receptors with micromolar 
or greater affinity. More preferred compounds bind neu- 
rotensin receptors with nanomolar or greater affinity. 
Preferred neurotensin receptor ligands of the present in- 
vention include compounds that are selective agonists 
of the neurotensin-1 receptor. 

[0031 ] Neurotensin receptor ligands can be identified, 
for example, by screening a compound library. Methods 



15 



20 



25 



30 



35 



40 



45 



50 



3 



5 



EP1 157 695 A1 



6 



of identifying agonists and antagonists of receptors are 
well known to those skilled in the art. Specific proce- 
dures that can be used to identify neurotensin receptor 
ligands are presented below. 

[0032] Examples of known neurotensin receptor lig- 
ands include hormones such as neurotensin (also called 
NT(1-13)) and neuromedin N, non-peptide agonists 
such as those disclosed in U.S. patent number 
5,407,916, non-peptide antagonists such as 2-([1- 
{7-chloro-4-quinolinyl}-5-{2,6-dimethoxyphenyl}pyra- 
zol-3yQcarboxylamino) tricyclo(3.3.1 .1 .3.7)decan- 
2-carboxylic acid (SR48692), which is a selective neu- 
rotensin-! receptor antagonist, and 2-(5,6-dimethylami- 
nopropyl)-1-[4-{N-(3-dimethylaminopropyl)-N-methyl- 
carbamoyl}-2-isopropylphenyl]- 1 H-pyrazole-3-carbon- 
yl)aminoadamantane-2-carboxylic acid (SR142948A), 
which is a non-selective antagonist that binds with equal 
affinity at neurotensin-1 and neurotensin-2 receptors. 
Another compound that is a neurotensin binding ligand 
is levocabastine. In addition, U.S. patents 5,250,558 
and 5,204,354 disclose neurotensin receptor antago- 
nists, and U.S. patent 5,407,91 6 discloses peptidic neu- 
rotensin agonists. An example of a selective neuro- 
tensin-1 receptor agonist is native neurotensin [NT 
(1-13)], which has a of about 0.3 nM at the neuro- 
tensin-1 receptor and about 2-6 nM at the neurotensin- 
2 receptor. Another example of a selective neurotensin- 
1 receptor agonist is Trp11 NT(1-13), which shows a 
binding affinity of about 1 nM at the neurotensin-1 re- 
ceptor and about 27 nM at the neurotensin-2 receptor. 
Trp11 NT(1-13) is NT(1-13) in which amino acid 11 is 
tryptophan. 

[0033] The amino acid sequences and nucleotide se- 
quences that encode each of the three human neuro- 
tensin receptors are known to those skilled in the art and 
can be found in GenBank under accession numbers 
NM_002531 , Y10148, and NM_002569. 
[0034] A neurotensin receptor ligand is administered 
to a patient in a therapeutically effective amount. A neu- 
rotensin receptor ligand can be administered alone or 
as part of a pharmaceutically acceptable composition. 
In addition, a compound or composition can be admin- 
istered all at once, as for example, by a bolus injection, 
multiple times, such as by a series of tablets, or deliv- 
ered substantially uniformly over a period of time, as for 
example, using transdermal delivery. It is also noted that 
the dose of the compound can be varied over time. A 
neurotensin receptor ligand can be administered using 
an immediate release formulation, a controlled release 
formulation, or combinations thereof. The term "control- 
led release" includes sustained release, delayed re- 
lease, and combinations thereof. 
[0035] In addition, a neurotensin receptor ligand can 
be administered alone, in combination with other neu- 
rotensin receptor ligands, or with other pharmaceutically 
active compounds. The other pharmaceutically active 
compounds can be intended to treat the same disease 
as the neurotensin receptor ligand or a different disease. 



If the patient is to receive or is receiving multiple phar- 
maceutically active compounds, the compounds can be 
administered simultaneously or sequentially in any or- 
der. For example, in the case of tablets, the active com- 

5 pounds may be found in one tablet or in separate tablets, 
which can be administered at once or sequentially in any 
order. In addition, it should be recognized that the com- 
positions can be different forms. For example, one or 
more compounds may be delivered via a tablet, while 

10 another is administered via injection or orally as a syrup. 
All combinations, delivery methods and administration 
sequences are contemplated. 
[0036] Since one aspect of the present invention con- 
templates the treatment of the diseases referenced with 

15 a combination of pharmaceutically active agents that 
may be administered separately, the invention further 
relates to combining separate pharmaceutical composi- 
tions in kit form. For example, a kit may comprise two 
separate pharmaceutical compositions comprising: 1) a 

20 neurotensin receptor ligand; and 2) a second pharma- 
ceutically active compound. The kit also comprises a 
container for the separate compositions, such as a di- 
vided bottle or a divided foil packet. Additional examples 
of containers include syringes, boxes, bags, and the 

25 Hke. Typically, a kit comprises directions for the admin- 
istration of the separate components. The kit form is par- 
ticularty advantageous when the separate components 
are preferably administered in different dosage forms (e. 
g., oral and parenteral), are administered at different 

30 dosage intervals, or when titration of the individual com- 
ponents of the combination is desired by the prescribing 
physician. 

[0037] An example of a kit is a blister pack. Blister 
packs are well known in the packaging industry and are 

35 being widely used for the packaging of pharmaceutical 
unit dosage forms (tablets, capsules, and the like). Blis- 
ter packs generally consist of a sheet of relatively stiff 
material covered with a foil of a preferably transparent 
plastic material. During the packaging process recesses 

40 are formed in the plastic foil. The recesses have the size 
and shape of the tablets orcapsules to be packed. Next, 
the tablets or capsules are placed in the recesses and 
a sheet of relatively stiff material is sealed against the 
plastic foil at the face of the foil which is opposite from 

45 the direction in which the recesses were formed. As a 
result, the tablets or capsules are sealed in the recesses 
between the plastic foil and the sheet. Preferably the 
strength of the sheet is such that the tablets or capsules 
can be removed from the blister pack by manually ap- 

so plying pressure on the recesses whereby an opening is 
formed in the sheet at the place of the recess. The tablet 
or capsule can then be removed via said opening. 
[0038] It may be desirable to provide a memory aid 
on the kit, e.g., in the form of numbers next to the tablets 

55 or capsules whereby the numbers correspond with the 
days of the regimen that the tablets orcapsules so spec- 
ified should be ingested. Another example of such a 
memory aid is a calendar printed on the card, e.g., as 
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follows "First Week, Monday, Tuesday, ...etc.... Second 
Week, Monday, Tuesday, H etc. Other variations of mem- 
ory aids will be readily apparent. A "daily dose" can be 
a single tablet or capsule or several pills or capsules to 
be taken on a given day. Also, a daily dose of a neuro- 
tensin receptor ligand can consist of one tablet or cap-, 
sule.while a.daily dose.of the second compound can 
consist of several tablets or capsules and vice versa. 
The memory aid should reflect this and assist in correct 
administration of the active agents. 
[0039] In another embodiment of the present inven- 
tion, a dispenser designed to dispense the daily doses 
one at a time in the order of their intended use is pro- 
vided. Preferably, the dispenser is equipped with a 
memory aid, so as to further facilitate compliance with 
the dosage regimen. An example of such a memory aid 
is a mechanical counter, which indicates the number of 
daily doses that have been dispensed. Another example 
of such a memory aid is a battery-powered micro-chip 
memory coupled with a liquid crystal readout, or audible 
reminder signal which, for example, reads out the date 
that the last daily dose has been taken and/or reminds 
one when the next dose is to be taken. 
[0040] A neurotensin receptor ligand and other phar- 
maceutically active compounds, if desired, can be ad- 
ministered to a patient either orally, rectally, parenterally, 
(for example, intravenously, intramuscularly, or subcu- 
taneousfy) intracistemally, intravaginally, intraperito- 
neally, intravesical ly, locally (for example, powders, oint- 
ments or drops), or as a buccal or nasal spray. 
[0041] Compositions suitable for parenteral injection 
may comprise physiologically acceptable sterile aque- 
ous or nonaqueous solutions, dispersions, suspen- 
sions, or emulsions, or may comprise sterile powders 
for reconstitution into sterile injectable solutions or dis- 
persions. Examples of suitable aqueous and nonaque- 
ous carriers, diluents, solvents, or vehicles include wa- 
ter, ethanol, polyols (propylene glycol, polyethylene gly- 
col, glycerol, and the like), suitable mixtures thereof, 
triglycerides, including vegetable oils such as olive oil, 
or injectable organic esters such as ethyl oleate. A pre- 
ferred carrier is MiglyoK© . Proper fluidity can be main- 
tained, for example, by the use of a coating such as lec- 
ithin, by the maintenance of the required particle size in 
the case of dispersions, and/or by the use of surfactants. 
[0042] These compositions may also contain adju- 
vants such as preserving, wetting, emulsifying, and/or 
dispersing agents. Prevention of microorganism con- 
tamination of the compositions can be accomplished by 
the addition of various antibacterial and antifungal 
agents, for example, parabens, chlorobutano!, phenol, 
sorbic acid, and the like. It may also be desirable to in- 
clude isotonic agents, for example, sugars, sodium chlo- 
ride, and the like. Prolonged absorption of injectable 
pharmaceutical compositions can be brought about by 
the use of agents capable of delaying absorption , for ex- 
ample, aluminum monostearate and/or gelatin. 
[0043] Solid dosage forms for oral administration in- 



clude capsules, tablets, powders, and granules. In such 
solid dosage forms, the active compound is admixed 
with at least one inert customary excipient (or carrier) 
such as sodium citrate or dicalcium phosphate or (a) fill- 

5 ers or extenders, as for example, starches, lactose, su- 
crose, mannitol, or silicic acid; (b) binders, as for exam- 
ple, carboxymethylcellulose, alginates, gelatin, polyvi- 
nylpyrrolidone, sucrose, or acacia; (c) humectants, as 
for example, glycerol; (d) disintegrating agents, as for 

10 example, agar-agar, calcium carbonate, potato or tapi- 
oca starch, alginic acid, certain complex silicates, or so- 
dium carbonate; (e) solution retarders, as for example, 
paraffin; (f) absorption accelerators, as for example, 
quaternary ammonium compounds; (g) wetting agents, 

15 as for example, cetyl alcohol or glycerol monostearate; 
(h) adsorbents, as for example, kaolin or bentonite; and/ 
or (i) lubricants, as for example, talc, calcium stearate, 
magnesium stearate, solid polyethylene glycols, sodium 
lauryl sulfate, or mixtures thereof. In the case of cap- 

20 sules and tablets, the dosage forms may also comprise 
buffering agents. 

[0044] . Solid compositions of a similar type may also 
be used as fillers in soft or hard filled gelatin capsules 
using such excipients as lactose or milk sugar, as well 
25 as high molecular weight polyethylene glycols, and the 
like. 

[0045] Solid dosage forms such as tablets, dragees, 
capsules, and granules can be prepared with coatings 
or shells, such as enteric coatings and others well 

30 known in the art. They may also contain opacifying 
agents, and can also be of such composition that they 
release the active compound or compounds in a de- 
layed manner. Examples of embedding compositions 
that can be used are polymeric substances and waxes. 

35 The active compounds can also be in micro-encapsu- 
lated form, if appropriate, with one or more of the above- 
mentioned excipients. 

[0046] Liquid dosage forms for oral administration in- 
clude pharmaceutical ly acceptable emulsions, solu- 

40 tions, suspensions, syrups, and elixirs. In addition to the 
active compounds, the liquid dosage form may contain 
inert diluents commonly used in the art, such as water 
or other solvents, solubilizing agents and emulsifiers, as 
for example, ethyl alcohol, isopropyl alcohol, ethyl car- 

45 bonate, ethyl acetate, benzyl alcohol, benzyl benzoate, 
propylene glycol, 1,3-butylene glycol, dimethylforma- 
mide, oils, in particular, cottonseed oil, groundnut oil, 
com germ oil, olive oil, castor oil, sesame seed oil, 
MiglyoKB), glycerol, tetrahydrofurfuryl alcohol, polyeth- 

50 yiene glycols, fatty acid esters of sorbitan, or mixtures 
of these substances, and the like. 
[0047] Besides such inert diluents, the composition 
can also include adjuvants, such as wetting agents, 
emulsifying and suspending agents, sweetening, flavor- 

55 |ng, and perfuming agents. 

[0048] Suspensions, in addition to the active com- 
pound, may contain suspending agents, as for example, 
ethoxylated isostearyl alcohols, polyoxy ethylene sorbi- 
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tol or sorbitan esters, microcrystalline cellulose, alumi- 
num metahydroxide," bentonite, agar-agar, or traga- 
canth, or mixtures of these substances, and the like. 
[0049] Compositions for rectal or vaginal administra- 
tion can be prepared by mixing a neurotensin receptor 
ligand and any additional compounds with suitable non- 
irritating excipients or carriers such as cocoa butter, pol- 
yethylene glycol or a suppository wax, which are solid 
at ordinary room temperature, but liquid at body temper- 
ature, and therefore, melt in the rectum or vaginal cavity 
and release the neurotensin receptor ligand. 
[0050] Dosage forms for topical administration of a 
neurotensin receptor ligand include ointments, pow- 
ders, sprays and inhalants. The compound(s) are ad- 
mixed under sterile conditions with a physiologically ac- 
ceptable carrier, and any preservatives, buffers, and/or 
propellants that may be required. Opthalmic formula- 
tions, eye ointments, powders, and solutions are also 
contemplated as being within the scope of this invention. 
[0051] A neurotensin receptor ligand can be adminis- 
tered to a patient at dosage levels in the range of about 
0. 1 to about 7,000 mg per day. A preferred dosage range 
is about 1 to about 1 00 mg per day. The specific dosage 
and dosage range that can be used depends on a 
number of factors, including the requirements of the pa- 
tient, the severity of the condition or disease being treat- 
ed, and the pharmacological activity of the compound 
being administered. The determination of dosage rang- 
es and optimal dosages for a particular patient is well 
within the ordinary skill of one in the art in view of this 
disclosure. 

[0052] The following paragraphs describe exemplary 
formulations, dosages, etc., useful for non-human ani- 
mals. The administration of a neurotensin receptor lig- 
and can be effected orally or non-orally, for example by 
injection. An amount of a neurotensin receptor ligand is 
administered such that a therapeutically effective dose 
is received, generally a daily dose which, when admin- 
istered orally to an animal is usually between 0.01 and 
1000 mg/kg of body weight, preferably between 0.1 and 
50 mg/kg of body weight. Conveniently, the compound 
or compounds can be carried in the drinking water so 
that a therapeutic dose of the compound or compounds 
is ingested with the daily water supply. The compound 
or compounds can be directly metered into drinking wa- 
ter, preferably in the form of a liquid, water-soluble con- 
centrate (such as an aqueous solution of a water-solu- 
ble salt). Conveniently, the compound or compounds 
can also be added directly to the feed, as such, or in the 
form of an animal feed supplement, also referred to as 
a premix or concentrate. A premix or concentrate in a 
carrier is more commonly employed for the inclusion of 
the compound or compounds in the feed. Suitable car- 
riers are liquid or solid, as desired, such as water, vari- 
ous meals such as alfalfa meal, soybean meal, cotton- 
seed oil meal, linseed oil meal, corncob meal and corn 
meal, molasses, urea, bone meal, and mineral mixes 
such as are commonly employed in poultry feeds. A par- 



ticularly effective carrier is the respective animal feed 
itself; that is, a small portion of such feed. The carrier 
facilitates uniform distribution of the compound or com- 
pounds in the finished feed with which the premix is 

5 blended. It is important that the compound or com- 
pounds be thoroughly blended into the premix and, sub- 
sequently, the feed. In this respect, the compound or 
compounds may be dispersed or dissolved in a suitable 
oily vehicle such as soybean oil, com oil, cottonseed oil, 

io and the like, or in a volatile organic solvent and then 
blended with the carrier. It will be appreciated that the 
proportions of compound or compounds in the concen- 
trate are capable of wide variation since the amount of 
active compound or compounds in the finished feed may 

15 be adjusted by blending the appropriate proportion of 
premix with the feed to obtain a desired level of the com- 
pound or compounds. 

[0053]. High potency concentrates may be blended by 
the feed manufacturer with proteinaceous carrier such 

20 as soybean oil meal or other meals, as described above, 
to produce concentrated supplements that are suitable 
for direct feeding to animals. In such instances, the an- 
imals are permitted to consume the usual diet. Alterna- 
tively, such concentrated supplements may be added 

25 directly to the feed to produce a nutritionally balanced, 
finished feed containing a therapeutically effective level 
of a compound of the present invention. The mixtures 
are thoroughly blended by standard procedures, such 
as in a twin shell blender, to ensure homogeneity. 

30 [0054] If the supplement is used as a top dressing for 
the feed, it likewise helps to ensure uniformity of distri- 
bution of the compound or compounds across the top 
of the dressed feed. 

[0055] For parenteral administration in non-human 
35 animals, the compound or compounds may be prepared 
in the form of a paste or a pellet and administered as an 
implant, usually under the skin of the head or ear of the 
animal. 

[0056] Paste formulations can be prepared by dis- 
40 persing a compound or compounds in pharmaceutical ly 
acceptable oil such as peanut oil, sesame oil, corn oil 
or the like. 

[0057] Pellets containing a therapeutically effective 
amount of a compound or compounds can be prepared 
45 by admixing the compound with a diluent such as car- 
bowax, carnauba wax, and the like, and a lubricant, such 
as magnesium or calcium stearate, can be added to im- 
prove the pelleting process. 

[0058] It is, of course, recognized that more than one 
so pellet may be administered to an animal to achieve the 
desired dose level. Moreover, it has been found that im- 
plants may also be made periodically during the animal 
treatment period in order to maintain the proper active 
agent level in the animal's body. 
55 [0059] The terms pharmaceutical ly acceptable salts 
or prodrugs includes the salts and prodrugs of com- 
pounds that are, within the scope of sound medical judg- 
ment, suitable for use with patients without undue tox- 
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icity, irritation, allergic response, and the like, commen- 
surate with a reasonable benefit/risk ratio, and effective 
for their intended use, as well as the zwitterionic forms, 
where possible, of the compounds. 
[0060] The term "salts" refers to inorganic and organic 
salts of compounds. These salts can be prepared in situ 
during the final isolation and purification of a compound, 
or by separately reacting a purified compound with a 
suitable organic or inorganic acid or base, as appropri- 
ate, and isolating the salt thus formed. Representative 
salts include the hydrobromide, hydrochloride, sulfate, 
bisulfate, nitrate, acetate, oxalate, palmitiate, stearate, 
laurate, borate, benzoate, lactate, phosphate, tosylate, 
besylate, esylate, citrate, maleate, f umarate, succinate, 
tartrate, naphthylate, mesylate, glucoheptonate, lacto- 
bionate, and laurylsulphonate salts, and the like. These 
may include cations based on the alkali and alkaline 
earth metals, such as sodium, lithium, potassium, calci- 
um, magnesium, and the like, as well as non-toxic am- 
monium, quaternary ammonium, and amine cations in- 
cluding, but not limited to, ammonium, tetramethylam- 
monium, tetraethylammonium, methylamine, dimethyl- 
amine, trimethylamine, triethylamine, ethylamine, and 
the like. See, for example, S.M. Berge, et al., "Pharma- 
ceutical Salts," J Pharm Sci, 66:1-19 (1977). 
[0061] The term "prodrug" means a compound that is 
transformed in vivoio yield a therapeutically active com- 
pound. The transformation may occur by various mech- 
anisms, such as through hydrolysis in blood. A discus- 
sion of the use of prodrugs is provided by T. Higuchi and 
W. Stella, "Pro-drugs as Novel Delivery Systems," Vol. 
1 4 of the A.C.S. Symposium Series, and in Bioreversible 
Carriers in Drug Design, ed. Edward B. Roche, Ameri- 
can Pharmaceutical Association and Pergamon Press, 
1987. 

[0062] For example, if a compound contains a carbox- 
ylic acid functional group, a prodrug can comprise an 
ester formed by the replacement of the hydrogen atom 
of the acid group with a group such as (C.,-C 8 )alkyl, (C 2 - 
C 12 )alkanoyloxymethyl, 1 -(alkanoyloxy)ethyl having 
from 4 to 9 carbon atoms, 1 -methyl- 1 -(alkanoyloxy)- 
ethyl having from 5 to 1 0 carbon atoms, alkoxycarbony- 
loxymethyl having from 3 to 6 carbon atoms, 1-(alkoxy- 
carbonyloxy)ethyl having from 4 to 7 carbon atoms, 
1-methyl-1-(alkoxycarbonyloxy)ethy! having from 5 to 8 
carbon atoms, N-(alkoxycarbonyl)aminomethyl having 
from 3 to 9 carbon atoms, 1-(N-(alkoxycarbonyl)amino) 
ethyl having from 4 to 1 0 carbon atoms, 3-phthalidyl, 
4-crotonolactonyl, gamma-butyrolacton-4-yl, di-N,N- 
(C 1 -C 2 )alkylamino(C 2 -C 3 )alkyl (such as p-dimethylami- 
noethyl), carbamoyl-(C 1 -C 2 )alkyl, N,N-di(C r C 2 )alky!- 
carbamoyl-(C 1 -C 2 )alkyl and piperidino-, pyrrolidino- or 
morpholino(C 2 -C 3 )alkyl. 

[0063] Similarly, if a compound comprises an alcohol 
functional group, a prodrug can be formed by the re- 
placement of the hydrogen atom of the alcohol group 
with a group such as (C 1 -C 6 )alkanoyloxymethyl, 1 -((C r 
C 6 )alkanoyloxy)ethyl, 1 -methyl-1-((C 1 -C 6 )alkanoyloxy) 



ethyl, (C 1 -C 6 )alkoxycarbonyloxymethyl, N-(C r C 6 ) 
alkoxycarbonylaminomethyl, succinoyl, (C r C 6 )al- 
kanoyl, a-amino(C 1 -C 4 )alkanoyl, arylacyl and a-ami- 
noacyl, or cc-aminoacyl-a-aminoacyl, where each a- 
5 aminoacyl group is independently selected from the nat- 
urally occurring L-amino acids, P(0)(OH) 2 , -P(0)(0(C r 
C 6 )alkyl) 2 or glycosyl (the radical resulting from the re- 
moval of a hydrbxyl group of the hemiacetal form of a 
carbohydrate). 

io [0064] If a compound comprises an amine functional 
group, a prodrug can be formed by the replacement of 
a hydrogen atom in the amine group with a group such 
as R-carbonyl, RO-carbonyl, NRR'-carbonyl where R 
and R' are each independently ((C^C^Jalkyl, (C 3 -C 7 ) 

15 cycloalkyl, benzyl, or R-carbonyl is a natural a-aminoa- 
cyl or natural a-aminoacyl-natural a-aminoacyl, -C(OH) 
C(0)OY wherein Y is H, (C r C 6 )alkyl or benzyl, -C(OY 0 ) 
Y n wherein Y 0 is (C r C 4 ) alkyl and Y 1 is ((C 1 -C 6 )alkyl, 
carboxy(C r C 6 )alkyl, amino(C 1 -C 4 )alkyl or mono-N- or 

20 di-N,N-(C 1 -C 6 )alkylaminoalkyl, -C(Y 2 )Y 3 wherein Y 2 is 
H or methyl and Y 3 is mono-N- or di-N.N-^-Ce) . 
alkylamino, morpholino, piperidin-1-yl or pyrrolidin-1-yl. 
[0065] A neurotensin receptor ligand may contain 
asymmetric or chiral centers, and therefore, exist in dif- 

25 ferent stereoisomeric forms. It is contemplated that all 
stereoisomeric forms as well as mixtures thereof , includ- 
ing racemic mixtures, form part of the present invention. 
In addition, the present invention contemplates ail geo- 
metric and positional isomers. For example, if a com- 

30 pound contains a double bond, both the cis and trans 
forms, as well as mixtures, are contemplated. 
[0066] Mixtures of isomers, including stereoisomers 
can be separated into their individual isomers on the ba- 
sis of their physical chemical differences by methods 

35 well know to those skilled in the art, such as by chroma- 
tography and/or fractional crystallization. Enantiomers 
can be separated by converting the enantiomeric mix- 
ture into a diasteromeric mixture by reaction with an ap- 
propriate optically active compound (e.g., alcohol), sep- 

40 arating the diastereomers and converting (e.g., hydro- 
lyzing) the individual diastereomers to the correspond- 
ing pure enantiomers. Also, some of the compounds of 
this invention may be atropisomers (e.g., substituted bi- 
aryls) and are considered as part of this invention. 

45 [0067] A neurotensin receptor ligand may exist in un- 
solvated as well as solvated forms with pharmaceutical- 
ly acceptable solvents such as water, ethanol, and the 
like. The present invention contemplates and encom- 
passes both the solvated and unsolvated forms. 

so [0068] It is also possible that a neurotensin receptor 
ligand may exist in different tautomeric forms. All tau- . 
tomers of a neurotensin receptor ligand are contemplat- 
ed. 

[0069] Those skilled in the art will recognize that com- 
55 pound names contained herein may be based on a par- 
ticulartautomer of a compound. While the name for only 
a particular tautomer may be used, it is intended that all 
tautomers are encompassed by the name of the partic- 



13 



EP1 157 695 A1 



14 



ulartautomer, and all tautomers are considered part of 
the present invention. 

[0070] It is also intended that the invention disclosed 
herein encompass compounds that are synthesized in 
vitro using laboratory techniques, such as those well 
known to synthetic chemists; or synthesized using in vi- 
vo techniques, such as through metabolism, fermenta- 
tion, digestion, and the like. It is also contemplated that 
compounds may be synthesized using a combination of 
in vitro and in vivo techniques. 
[0071 ] The present invention also includes isotopically 
labeled compounds, which are identical to the non-iso- 
topically labeled compounds, but for the fact that one or 
more atoms are replaced by an atom having an atomic 
mass or mass number different from the atomic mass or 
mass number usually found most abundantly in nature. 
Examples of isotopes that can be incorporated into com- 
pounds identified by the present invention include iso- 
topes of hydrogen, carbon, nitrogen, oxygen, phospho- 
rous, fluorine and chlorine, such as 2 H, 3 H, 13 C, 
u Cf 15N, 180, 17o, 31 P. 32 P, "S, 18 F, * 35 l and ^Cl, re- 
spectively. Neurotensin receptor ligands, prodrugs there- 
of, and pharmaceutically acceptable salts of said ligands 
or of said prodrugs which contain the aforementioned iso- 
topes and/or other isotopes of other atoms are within the 
scope of this invention. Certain isotopically labeled com- 
pounds of the present invention, for example those into 
which radioactive isotopes such as 3 H and 14 C are incor- 
porated, are useful in drug and/or substrate tissue distri- 
bution assays. Tritiated, i.e., 3 H, and carbon-14, i.e., 14 C, 
isotopes are particularly preferred for their ease of prep- 
aration and detectability. Further, substitution with heavier 
isotopes such as deuterium, i.e., 2 H, may afford certain 
therapeutic advantages resulting from greater metabolic 
stability, for example increased in vivo half-life or reduced 
dosage requirements and, hence, may be preferred in 
some circumstances. Isotopically labeled compounds 
can generally be prepared by substituting a readily avail- 
able isotopically labeled reagent for a non-isotopically la- 
beled reagent. 

[0072] The present invention relates to the use of neu- 
rotensin receptor ligands to treat obesity, diabetes, sex- 
ual dysfunction, atherosclerosis, insulin resistance, im- 
paired glucose tolerance, hypercholesterolemia, or 
hypertrigylceridemia. 

[0073] In addition, a neurotensin receptor ligand, par- 
ticularly neurotensin-2 receptor ligands, can be used to 
treat hyperthermia; hypothermia; gastrointestinal ul- 
cers; substance abuse; depression; Alzheimer's dis- 
ease; tardive dyskinesia; panic attack; gastrointestinal 
reflux disorder; irritable bowel syndrome; diarrhea; chol- 
ic; dyspepsia; pancreatitis; esophagitis; gastroparesis; 
neurological diseases such as schizophrenia, psycho- 
ses, anxiety, manic depression, delirium dementia, se- 
vere mental retardation, and dyskinesias such as Hunt- 
ington's disease and Touretfs syndrome; fungal and vi- 
ral infections, including HIV-1 and HIV-2 infections; pain 
(i.e., an analgesic); cancer (including gastrointestinal 



tumors); anorexia; bulimia; asthma; Parkinson's dis- 
ease; acute heart failure; hypotension; hypertension; 
urinary retention; osteoporosis; angina pectoris; myo- 
cardial infarction; allergies; inflammation; or benign pro- 
5 static hypertrophy. 

[0074] The methods of treatment of the present inven- 
tion can also include combination therapy where other 
pharmaceutically active compounds useful for the treat- 
ment of obesity or other diseases are used in combina- 
10 tion with a neurotensin receptor ligand. 

[0075] It is known that obese patients have higher in- 
cidences of certain diseases such as atherosclerosis, 
hypercholesterolemia, hypertrigylceridemia, hyperten- 
sion, sexual dysfunction (including erectile dysfunction), 
15 insulin resistance, impaired glucose tolerance, diabe- 
tes, [particularly non-insulin dependent diabetes melli- 
tus (NIDDM or Type 2 diabetes)] and the diseases as- 
sociated with diabetes such as nephropathy, neuropa- 
thy, retinopathy, cardiomyopathy, cataracts, and poly- 
20 cystic ovary syndrome. These diseases can be treated 
indirectly by treating obesity using a neurotensin recep- 
tor ligand or directly by treating the specific disease itself 
using a neurotensin receptor ligand. These diseases 
can be treated in the absence of obesity using a neuro- 
25 tensin receptor ligand. 

[0076] In one embodiment of the invention, an obese 
patient or a patient at risk of becoming obese can be 
administered a combination of: 1) a neurotensin recep- 
tor ligand; and 2) an additional compound useful to treat 
30 obesity, diabetes [including (NIDDM) and the conditions 
and/or diseases associated with diabetes, such as ne- 
phropathy, neuropathy, retinopathy, cardiomyopathy, 
cataracts, and polycystic ovary syndrome], atheroscle- 
rosis, hypercholesterolemia, hypertrigylceridemia, sex- 
35 ual dysfunction (including erectile dysfunction), insulin 
resistance, or impaired glucose tolerance, or combina- 
tions of compounds useful to treat these diseases. 
[0077] Sexual dysfunction occurs in males and fe- 
males and includes hypoactive sexual desire disorder, 
40 sexual anhedonia and dyspareunia. Hypoactive sexual 
desire disorder is a disorder in which sexual fantasies 
and desire for sexual activity are persistently or recur- 
rently diminished or absent, causing marked distress or 
interpersonal difficulties. Symptoms and signs of hy- 
45 poactive sexual desire disorder include the patient com- 
plaining of a lack of interest in sex, even in ordinarily 
erotic situations. The disorder is usually associated with 
infrequent sexual activity, often causing serious conflict 
between partners. Sexual anhedonia is decreased or 
so absent pleasure in sexual activity. Sexual anhedonia is 
almost always classified under hypoactive sexual desire 
disorder, because loss of pleasure typically results in 
loss of desire. Dyspareunia is painful coitus or attempt- 
ed coitus. 

55 [0078] Erectile dysfunction is another example of a 
sexual dysfunction.. Erectile dysfunction, like obesity, is 
another condition that can result in severe emotional 
distress. Persons suffering from erectile dysfunction are 
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unable to develop and/or maintain an erection of the pe- 
nis. Historically, erectile dysfunction has been viewed 
as having biological and psychological components, 
and more effort appeared to be exerted on treating the 
psychological components of the condition. Only recent- 5 
ly with the introduction of Viagra® have persons having 
this condition been offered an oral medicinal treatment. 
[0079] Diabetes is found more frequently in obese pa- 
tients than non-obese patients. In spite of the early dis- 
covery of insulin and its subsequent widespread use in 
the treatment of diabetes, and the later discovery of and 
use of sulfonylureas, biguanides and thiazoiidenedi- 
ones, such as troglitazone, rosiglitazone or pioglita- 
zone, as oral hypoglycemic agents, the treatment of di- 
abetes remains less than satisfactory. 
[0080] The use of insulin currently requires multiple 
daily doses, usually by self-injection. Determination of 
the proper dosage of insulin requires frequent estima- 
tions of the sugar in urine or blood. The administration 
of an excess dose of insulin causes hypoglycemia, with 
effects ranging from mild abnormalities in blood glucose 
to coma, or even death. Treatment of non-insulin de- 
pendent diabetes mellitus (Type 2 diabetes, NIDDM) 
usually consists of a combination of diet, exercise, oral 
hypoglycemic agents, e.g., thiazolidenediones, and, in 
more severe cases, insulin. However, theclinically avail- 
able hypoglycemic agents can have side effects that lim- 
it their use, or an agent may not be effective with a par- 
ticular patient. In the case of insulin dependent diabetes 
mellitus (Type 1), insulin is usually the primary course 
of therapy. Additional hypoglycemic agents that have 
fewer side effects or succeed where others fail are need- 
ed. 

[0081] Atherosclerosis, a disease of the arteries, is 
recognized to be a leading cause of death in the United 
States and Western Europe. The pathological sequence 
leading to atherosclerosis and occlusive heart disease 
is well known. The earliest stage in this sequence is the 
formation of "fatty streaks" in the carotid, coronary and 
cerebral arteries and in the aorta. These lesions are yel- 
low in color due to the presence of lipid deposits found 
principally within smooth-muscle cells and in macro- 
phages of the ihtima layer of the arteries and aorta. Fur- 
ther, it is postulated that most of the cholesterol found 
within the fatty streaks, in turn, give rise to development 
of "fibrous plaques," which consist of accumulated inti- 
mal smooth muscle cells laden with lipid and are sur- 
rounded by extra-cellular lipid, collagen, elastin and pro- 
teoglycans. The cells plus matrix form a fibrous cap that 
covers a deeper deposit of cell debris and more extra- 
cellular lipid. The lipid is primarily free and esterified 
cholesterol. The fibrous plaque forms slowly, and is like- 
ly in time to become calcified and necrotic, advancing 
to a "complicated lesion," which accounts for arterial oc- 
clusion and tendency toward mural thrombosis and ar- 
terial muscle spasm that characterize advanced athero- 
sclerosis. 

[0082] Epidemiological evidence has firmly estab- 



lished hyperlipidemia as a primary risk factor in causing 
cardiovascular disease (CVD) due to atherosclerosis. In 
recent years, leaders of the medical profession have 
placed renewed emphasis on lowering plasma choles- 
terol levels, and low density lipoprotein cholesterol in 
particular, as an essential step in prevention of CVD. 
The upper limits of "normal" are now known to be sig- 
nificantly lower than heretofore appreciated. As a result, 
large segments of Western populations are now real- 
ized to be at particularly high risk. Such independent risk 
factors include glucose intolerance, left ventricular 
hypertrophy, hypertension, and being of the male sex. 
Cardiovascular disease is especially prevalent among 
diabetic subjects, at least in part because of the exist- 
ence of multiple independent risk factors in this popula- 
tion. Successful treatment of hyperlipidemia in the gen- 
eral population, and in diabetic subjects in particular, is 
therefore of exceptional medical importance. 
[0083] Hypertension (or high blood pressure) is a con- 
dition that occurs in the human population as a second- 
ary symptom to various other disorders such as renal 
artery stenosis, pheochromocytoma or endocrine disor- 
ders. However, hypertension is also evidenced in many 
patients in whom the causative agent or disorder is un- 
known. While such "essential" hypertension is often as- 
sociated with disorders such as obesity, diabetes and 
hypertriglyceridemia, the relationship between these 
disorders has not been elucidated. Additionally, many 
patients display the symptoms of high blood pressure in 
the complete absence of any other signs of disease or 
disorder. 

[0084] It is known that hypertension can directly lead 
to heart failure, renal failure and stroke (brain hemor- 
rhaging). These conditions are capable of causing death 
in a patient. Hypertension can also contribute to the de- 
velopment of atherosclerosis and coronary disease. 
These conditions gradually weaken a patient and can 
lead to death. 

[0085] The exact cause of essential hypertension is 
unknown, though a number of factors are believed to 
contribute to the onset of the disease. Among such fac- 
tors are stress, uncontrolled emotions, unregulated hor- 
mone release (the renin, angiotensin, aldosterone sys- 
tem), excessive salt and water due to kidney malfunc- 
tion, wall thickening and hypertrophy of the vasculature 
resulting in constricted blood vessels and genetic fac- 
tors. 

[0086] The treatment of essential hypertension has 
been undertaken bearing the foregoing factors in mind. 
Thus, a broad range of beta-blockers, vasoconstrictors, 
angiotensin converting enzyme inhibitors and the like 
have been developed and marketed as antihyperten- 
sives. The treatment of hypertension utilizing these 
compounds has proven beneficial in the prevention of 
short-interval deaths such as heart failure, renal failure 
and brain hemorrhaging. 

[0087] Hypertension has been associated with elevat- 
ed blood insulin levels, a condition known as hyperin- 
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sulinemia. Insulin, a peptide hormone whose primary 
actions are to promote glucose utilization, protein syn- 
thesis and the formation and storage of neutral lipids, 
also acts to promote vascular cell growth and increase 
renal sodium retention, among other things. These latter 
functions can be accomplished without affecting glu- 
cose levels and are known causes of hypertension. Pe- 
ripheral vasculature growth, for example, can cause 
constriction of peripheral capillaries while sodium reten- 
tion increases blood volume. Thus, the lowering of in- 
sulin levels in hyperinsulinemics can prevent abnormal 
vascular growth and renal sodium retention caused by 
high insulin levels and thereby alleviate hypertension. 
[0088] A neurotensin receptor ligand can be used in 
combination with one or more compounds that are use- 
ful to treat obesity. Examples of classes of compounds 
that can be used to treat obesity include the active com- 
pound^) in appetite suppressants such as Adipex® , 
Bontril® , Desoxyn Gradumet® , Fastin® , lonamin® , 
and Meridia® , and lipase inhibitors such as Xenical® . 
[0089] Additional anti-obesity agents that can be used 
in combination with a neurotensin receptor ligand in- 
clude a p 3 -adrenergic receptor agonist, a cholecystoki- 
nin-A agonist, a monoamine reuptake inhibitor, a sym- 
pathomimetic agent, a serotoninergic agent, a 
dopamine agonist, a melanocyte-stimulating hormone 
receptor agonist or mimetic, a melanocyte-stimulating 
hormone receptor analog, a cannabinoid receptor an- 
tagonist, a melanin concentrating hormone antagonist, 
leptin, a leptin analog, a leptin receptor agonist, a 
galanin antagonist, a bombesin agonist, a neuropep- 
tide^ antagonist (including NPY-1 and NPY-5), a thyro- 
mimetic agent, dehydroepiandrosterone or an analog 
thereof, a glucocorticoid receptor agonist or antagonist, 
an orexin receptor antagonist, a urocortin binding pro- 
tein antagonist, a glucagon-like peptide-1 receptor ag- 
onist, and a ciliary neurotrophic factor. 
[0090] Especially preferred anti-obesity agents that 
can be used in combination with a neurotensin receptor 
ligand include compounds selected from the group con- 
sisting of sibutramine, fenfluramine, dexfenfluramine, 
bromocriptine, phenterrnine, orlistat, ephedrine, leptin, 
phenylpropanolamine, pseudoephedrine, {4-[2-(2- 
[6-aminopyridin-3-yl]-2(R)-hydroxyethylamino)ethoxy] 
phenyQacetic acid, {4-[2-(2-[6-aminopyridin-3-yl]-2(R)- 
hydroxyethylamino)ethoxy)phenyl}benzoic acid, {4-[2- 
(2-[6-aminopyridin-3-yl]-2(R)-hydroxyethylamino) 
ethoxy]phenyl}propionic acid, and {4-[2-(2-[6-aminopy- 
ridin-3-yl]-2(R)-hydroxyethylamino)ethoxy)phenoxy} 
acetic acid. 

[0091] Examples of thyromimetics that can be used 
in combination with a neurotensin receptor ligand in- 
clude those disclosed in U.S. provisional patent appli- 
cation numbers 60/178,968 and 60/177,987. 
[0092] Examples of glucocorticoid receptor ligands 
that can be used in combination with a neurotensin re- 
ceptor ligand include those disclosed in WO 00/66522. 
[0093] Examples of neuropeptide-Y antagonists that 



can be used in combination with a neurotensin receptor 
ligand include those disclosed in WO 98/23603, U.S. 
5,900,415, U.S. 5,914,329, and WO 00/66578 (NPY-5). 
[0094] Examples of (^-adrenergic receptor agonists 

5 that can be used in combination with a neurotensin re- 
ceptor ligand include those disclosed in WO 96/35671 . 
[0095] Additional compounds that can be used to treat 
obesity and that can be used in combination with a neu- 
rotensin receptor ligand include the compounds dis- 

10 closed in WO 98/46243. 

[0096] Similarly, compounds that can be used to treat 
sexual dysfunction, and particularly erectile dysfunction, 
such as Viagra® can also be used in combination with 
a neurotensin receptor ligand. Other compounds that 

15 can be used to treat sexual dysfunction, particularly 
erectile dysfunction, and that can be used in combina- 
tion with a neurotensin receptor ligand include apomor- 
phine and IC351 (ICOS). A class of compounds that are 
useful to treat sexual dysfunction, particularly erectile 

20 dysfunction, are phophodiesterase V inhibitors. Exam- 
ples of phosphodieserase V inhibitors can be found in 
U.S. patent number 5,272,147. 
[0097] In another aspect of the invention, a neuro- 
tensin receptor ligand can be administered in combina- 

25 tion with a compound that is known to treat hyperten- 
sion. Examples of classes of compounds that can be 
used to treat hypertension include calcium blockers, 
ACE inhibitors, diuretics, angiotensin ii receptor block- 
ers, p-blockers, and a-adrenergic blockers. In addition, 

30 combinations of compounds in the above-recited class- 
es have been used to treat hypertension. Some exam-, 
pies of specific compounds that can be used in combi- 
nation with neurotensin receptor ligands include quin- 
april; amlodipine, including the besylate salt; nifedipine; 

35 doxazosin, including the mesylate salt; and prazosin, in- 
cluding the hydrochloride salt. 
[0098] In another aspect, a neurotensin receptor lig- 
and can be used in combination with compounds useful 
for the treatment of diabetes, including impaired glucose 

40 tolerance, insulin resistance, insulin dependent diabe- 
tes mellitus (Type 1) and non-insulin dependent diabe- 
tes mellitus (NIDDM orType 2). Also intended to be en- 
compassed in the treatment of diabetes are the diabetic 
complications, such as neuropathy, nephropathy, retin- 

45 opathy, cardiomyopathy or cataracts. 

[0099] Representative agents that can be used to 
treat diabetes and which can be used in combination 
with a neurotensin receptor ligand include but are not 
limited to insulin and insulin analogs (e.g., LysPro insu- 

50 lin); GLP-1 (7-37) (insulinotropin) and GLP-1 (7-36)- 
NH 2 ; sulfonylureas and analogs: chlorpropamide, glib- 
enclamide, tolbutamide, tolazamide, acetohexamide, 
glypizide, glimepiride, repaglinide, meglitinide; bigua- 
nides: metformin, phenformin, buformin; a2-antagonists 
55 and imidazolines: midaglizole, isaglidole, deriglidole, 
idazoxan, efaroxan, fluparoxan; other insulin secretago- 
gues: linogliride, A-4166; glitazones: ciglitazone, piogl- 
itazone, englitazone, troglitazone, darglitazone, 
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BRL49653; fatty acid oxidation inhibitors: clomoxir, eto- 
moxir; a-glucosidase inhibitors: acarbose, miglitol, 
emiglitate, voglibose, MDL-25,637, camiglibose, MDL- 
73,945; p-agonists: BRL 35135, BRL 37344, Ro 
16-8714, ICID7114.CL 31 6,243; phosphodiesterase in- 5 
hibitors: L-386,398; lipid-lowering agents: benfluorex; 
antiobesity agents: fenfluramine and orlistat; vanadate 
and vanadium complexes (e.g., Naglivan® ) and perox- 
ovanadium complexes; amylin antagonists; glucagon 
antagonists; gluconeogenesis inhibitors; somatostatin *o 
agonists and antagonists; antilipolylic agents: nicotinic 
acid, acipimox, WAG 994; and glycogen phosphorylase 
inhibitors, such as those disclosed in WO 96/39385 and 
WO 96/39384. Also contemplated in combination with 
compounds of the present invention are pramlintide ac- is 
etate (Symlin™) and nateglinide. 
[0100] Preferred examples of glycogen phosphoryla- 
se inhibitors that can be used in the present invention 
in combination with a neurotensin receptor ligand in- 
clude: 6H-thieno[2,3-b]pyrrole-5-carboxylic acid [(1 S)- 20 
ben2yl-3-((3R,4S)-dihydroxy-pyrrolidin-1-yl)-(2R)-hy- 
droxy-3-oxo-propyl]-amide; 

2-bromo-6H-thieno[2,3-b]pyrrole-5-carboxylic acid 
t(1 S)-benzyl-3-((3R,4S)-dihydroxy-pyrrolidin-1 -yl)- 25 
(2R)-hydroxy-3-oxo-propyl]-amide; 
2-methyl-6H-thieno[2,3-b]pyrrole-5-carboxylic acid 
[(1 S)-benzyl-3-((3R,4S)-dihydroxy-pyrrolidin-1 -yl)- 
(2R)-hydroxy-3-oxo-propyl]-amide; 
(±)-2-methyl-6H-thieno[2,3-b]pyrrole-5-carboxylic 30 
acid [1 -benzyl-2-((3R,4S)-dihydroxy-pyrrolidin- 
1 -yl)-2-oxo-ethyl]-amide; 

2-bromo-6H-thieno[2,3-b]pyrrole-5-carboxylic acid 
[(1 S)-benzyl-2-((3R,4S)-dihydroxy-pyrrolidin-1 -yl)- 
2-oxo-ethyl]-amide; 35 
2-chloro-6H-thieno[2,3-b]pyrrole-5-carboxylic acid 
[(1 S)-benzyl-3-((3R,4S)-dihydroxy-pyrrolidin-1 -yl)- 
(2R)-hydroxy-3-oxo-propyl]-amide; 
2-chloro-6H-thieno[2,3-b]pyrrole-5-carboxylic acid 
[(1 S)-benzyl-2-((3R,4S)-dihydroxy-pyrrolidin-1 -yl)- *o 
2-oxo-ethyl]-amide; 

2,4-dichloro-6H-thieno[2,3-b]pyrrole-5-carboxylic 
acid [(1 S)-benzyl-3-((3R,4S)-dihydroxy-pyrrolidih- 

1- yl)-(2R)-hydroxy-3-oxo-propyl]-amide; 
(±)-4H-thieno[3,2-b]pyrrole-5-carboxylic acid 45 
[1 -benzyl-2-((3R,4S)-dihydroxypyrrolidin-1 -yl)- 

2- oxo-ethyl]-amide; 

2-bromo-4H-thieno[3,2-b]pyrrole-5-carboxylic acid 
[(1 S)-benzyl-3-((3R,4S)-dihydroxypyrrolidin-1-yl)- 
(2R)-hydroxy-3-oxo-propyl]-amide; so 
4H-thieno[3,2-b]pyrrole-5-carboxylic acid [(1 S)- 
benzyl-3-((3R,4S)-dihydroxypyrrolidin-1-yl)-(2R)- 
hydrpxy-3-oxo-propyl]-amide; 
(±)-2-bromo-4H-furo[3,2-b]pyrrole-5-carboxylic ac- 
id [1 -benzyl-2-((3R,4S)-dihydroxypyrrolidin-1 -yl)- 55 
2-oxo-ethyl)-amide; 

2-bromo-4H-furo[3,2-b]pyrrole-5-carboxylic acid 
[(1 S)-benzyl-3-((3R,4S)-dihydroxypyiTolidin-1 -yl)- 



. (2R)-hydroxy-3-oxo-propyl]-amide; 
6H-thieno[2,3-b]pyrrole-5-carboxylic acid [(1 S)- 
benzyl-2-((3R,4S)-dihydroxypyrrolidin-1 -yl)-2-oxo- 
ethyl]-amide; 

2-bromo-4H-thieno[3,2-b]pyrrole-5-carboxylic acid 
[(1 S)-benzyl-2-((3R,4S)dihydroxy-pyrrolidin-1 -yl)- 
2-oxo-ethyl]-amide; 

2-methyl-4H-thieno[3,2-b]pyrrole-5-carboxylic acid 
[(1 S)-benzyl-2-((3R,4S)dihydroxy-pyrrolidin-1 -yl)- 
2-oxo-ethyl]-amide; 

2,4-dichloro-6H-thieno[2,3-b]pyrrole-5-carboxylic 
acid [(1 S)-benzyl-2-((3R,4S)dihydroxy-pyrrolidin-1 
-yl)-2-oxo-ethyl]-amide; 

2-cyano-6H-thieno[2,3-b]pyrrole-5-carboxylic acid 
[(1 S)-benzyl-2-(3-hydroxy-azetidin-1 -yl)-2-oxo- 
ethyl]-amide; 

2-chloro-6H-thieno[2,3-b]pyrrole-5-carboxylic acid 
[(1 S)-benzyl-2-moipholin-4-yl-2-oxo-ethyl]-amide; 
2-chloro-6H-thieno[2,3-b]pyrrole-5-carboxy|ic acid 
[(1 S)-dimethylcarbamoyl-2-pheny!ethyl]-amide; 
2-chloro-6H-thieno[2,3-b]pyrrole-5-carboxylic acid 
[(1 S)-benzyl-2-(1 ,1 -dioxo-1 -thiazolidin-3-yl)-2-oxo- 
ethyi]-amide; 

1- {(2S)-[(2-chloro-6H-thieno[2,3-b]pyrrole-5-carb- 
onyl)-amino]-3-phenyl-propionyl}piperidine-4-car-. 
boxylic acid ethyl ester; 

2- bromo-6H-thieno[2,3-b]pyrroIe-5-carboxylic acid 
[(1 S)-benzyl-2-(3-hydroxy-azetidin-1 -yl)-2-oxo- 
ethyl]-amide; 

2-methyl-4H-furo[3,2-b]pyrrole-5-carboxylic acid 
[(1 S)-benzyl-2-((3R,4S)-dihydroxypyrrolidin-1 -yl)- 
2-oxo-ethyl]-amide; 

2-trimethylsilanylethynyl-6H-thieno[2,3-b]pyrrole- 
5-carboxylic acid [(1 S)-benzyl-2-(3-hydroxy-azeti- 
din-1 -yl)-2-oxo-ethyl]-amide; 
2-ethynyl-6H-thieno[2,3-b]pyrrole-5-carboxylic ac- 
id [(1 S)-benzyl-2-(3-hydroxyazetidin-1 -yl)-2-oxo- 
ethyl]-amide; 

2-fluoro-4H-thieno[3,2-b]pyrrole-5-carboxylic acid 
[(1 S)-benzyl-2-((3R,4S)-dihydroxypyrrolidin-1 -yl)- 
2-oxo-ethyl]-amide; 

2-cyano-4H-furo[3,2-b]pyrrole-5-carboxylic acid [(1 
S)-benzyl-2-(3-hydroxy-azetidin-1-yl)-2-oxo-ethyl]- 
amide; 

2-chloro-4H-furo[3,2-b]pyrrole-5-carboxylic acid [(1 

S)-benzyl-2-((3R,4S)-dihydroxypyrrolidin-1-yl)- 

2-oxo-ethyl]-amide; 

2- chloro-4H-furo[3,2-b]pyrrole-5-carboxylic acid [(1 
S)-benzyl-3-((3R,4S)-dihydroxypyrrolidin-1 -yl)-. 
(2R)-hydroxy-3-oxo-propyl]-amide; 
H(2S)-[(2-chloro-6H-thieno[2,3-b]pyrrole-5-carb- 
onyl)-amino]-3-phenyl-propionyl}piperidine-4-car- 
boxylic acid; 

3- chloro-4H-thieno[3,2-b]pyrrole-5-carboxylic acid 
[(1 S)-benzyl-2-((3R,4S)-dihydroxypyrrolidin-1 -yl)- 

2- oxo-ethyl]-amide; 

3- chloro-4H-thieno[3 ,2-b]py rrole-5-carboxy lie acid 
[(1 S)-benzyl-3-((3R,4S)-dihydroxypyrrolidin-1 -yl)- 
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(2R)-hydroxy-3-oxo-propyl]-amide; 
3-bromo-4H-thieno[3,2-b]pyrr6le-5-caiboxylic acid 
[(1 S)-ben2yl-2-((3R,4S)-dihydroxypyrrolidin-1 -yl)- 

2- oxo-ethyl]-arnide; 

3- bromo-4H-thieno[3,2-b]pyrrole-5-carboxylic acid 
[(1 S)-benzyl-3-((3R,4S)-dihydroxypyrrolidin-1 -yl)- 
(2R) : hydroxy-3-oxo-propyl]-amide; 
2-chloro-4H-thieno[3,2-b]pyrrole-5-carboxylic acid 
[(1 S)-benzyl-3-((3R,4S)-dihydroxypyrrolidin-1 -yl)- 
(2R)-hydroxy-3-oxo-propyl]-amide; 
2-chloro-4H-thieno[3,2-b]pyrrole-5-carboxylic acid 
f(1 S)-benzyl-2-((3R,4S)-dihydroxypyrrolidin-1 -yl)- 

2- oxo-ethyl]-amide; 

3- methyl-4H-thieno[3,2-b]pyrrole-5-carboxylic acid 
[(1 S)-benzyl-2-((3R,4S)-dihydroxypyrroIidin-1 -yl)- 

2- oxo-ethyl]-amide; 

3- methyl-4H-thieno[3,2-b]pyrrole-5-carboxylic acid 
[(1 S)-benzyl-3-((3R,4S)-dihydroxypyrrolidin-1 -yl)- 
(2R)-hydroxy-3-oxo-propyl]-amide; 
2-cyano-4H-thieno[3,2-b]pyrrole-5-carboxylic acid 
[(1 S)-benzyl-2-((3R,4S)-dihydroxypyrrolidin-1 -yl)- 
2-oxo-ethyl]-amide; 

2- cyano-4H-furo[3,2-b]pyrrole-5-carboxylic acid [(1 
S)-benzyl-3-((3R,4S)-dihydroxypyrrolidin-1-yl)- 
(2R)-hydroxy-3-oxo-propyl]-amide; 

3- bromo-4H-furo[3,2-b]pyrrole-5-carboxylic acid 
[(1 S)-benzyl-2-((3R,4S)-dihydroxypyrrolidin-1 -yl)- 

2- oxo-ethyl]-amide; 

3- bromo-4H-furo[3,2-b]pyrrole-5-carooxylic acid 
[(1 S)-benzyl-3-((3R,4S)-dihydroxypyrrolidin-1 -yl)- 
(2R)-hydroxy-3-oxo-propyl]-amide; 
4H-1,7-dithia-4-aza-cyclopenta[a]pentalene-5-car- 
boxylic acid [(1S)-benzyl-3-((3R,4S)-dihydroxy- 
pyrrolidin-1-yl)-(2R)-hydroxy-3-oxo-propyl]-amide; 
4H-1 ,7-dithia-4-aza-cyclopenta[a]pentalene-5-car- 
boxylic acid [{1 S)-benzyl-2-((3R,4S)-dihydroxy- 
pyrrolidin-1-yl)-2-oxo-ethyi]-amide; 
2-chloro-3-methyi-4H-thieno[3,2-b]pyrrole-5-car- 
boxylic acid [(1 S)-benzyl-2-((3R,4S)-dihydroxy- 
pyrrolidin-1 -yl)-2-oxo-ethyl]-amide; 
2-chloro-3-methyl-4H-thieno[3,2-b]pyrroIe-5-car- 
boxyiic acid [(1 S)-benzyl-3-((3R,4S)-dihydroxy- 
pyrrolidin-1-yl)-(2R)-hydroxy-3-oxo-propyl]-amide; 
2-methylsulfanyl-4H-thieno[3,2-b]pyrrole-5-car- 
boxylic acid [(1S)-benzyl-2-((3R,4S)-dihydroxy- 
pyrrolidin-1-yl)-2-oxo-ethyl]-amide; 
2-Bromo-4H-thieno[3,2-b]pyrrole-5-carboxylic acid 
[(1 S)-benzyl-2-(3-hydroxyazetidin-1 -yl)-2-oxo- 
ethyl]-amide; 

2-Bromo-4H-thieno[3,2-b]pyrrole-5-carboxylic acid 
[(1 S)-benzyl-2-(1 ,1 -dioxo-1 -thiazolidin-3-yl)-2-oxo- 
ethyl]-amide; 

2-Bromo-4H-thieno[3,2-b]pyrrole-5-carboxylic acid 
[(1S)-benzyl-2-moroholin-4-yl-2-oxo-ethyl]-amide; 
2-bromo-4H-thieno[3,2-b]py rrole-5-carooxylic acid 
[(1 S)-benzyl-2-((3S,4S)dihydroxy-pyrrolidin-1 -yl)- 
2-oxo-ethyl]-amide; 

2-bromo-4H-thieno[3,2-b]pyiTOle-5-carboxylic acid 



[(1 S)-benzyl-2-((3R,4R)dihydroxy-pyiTolidin-1-yl)- 
2-oxo-ethyl]-amide; 

2- bromo-4H-thieno[3,2-b]pyrrole-5-carboxylic acid 
[(1 S)-benzyl-2-(4-hydroxypiperidin-1 -yl)-2-oxo- 

5 ethyl]-amide; and the pharmaceuticaify acceptable 
salts and prodrugs thereof, and salts of the prod- 
rugs. 

[0101] Methods for making the above recited glyco- 
10 gen phosphorylase inhibitors can be found In U.S. pro- 
visional patent application number 60/157,148, filed 
September 30, 1999. 

[0102] Commonly assigned PCT published applica- 
tions WO 96/39384 and WO 96/39385 disclose addi- 
15 tional glycogen phosphorylase inhibitors that can be 
used in combination with a neurotensin receptor ligand. 
Additional preferred glycogen phosphorylase inhibitors 
include: 

20 5-chloro-1 H-indole-2-carboxylic acid [(1 SM(R)-hy- 
droxy-dimethylcarbamoylmethyl)-2-phenyl-ethyl]- 
amide; 

5,6-dichloro-1 H-indole-2-carboxylic acid {(1 S)-[(R)- 
hydroxy-(methoxy-methylcarbamoyl)-methyl]- 
25 2-phenyl-ethyl}-amide; 

5-chloro-1H-indole-2-carboxylic acid {(1S)-[(R)-hy- 

droxy-(methoxy-methylcarbamoyl)-methyl]-2-phe- 

nyl-ethyi}-amide; 

5-chloro-1 H-indole-2-carboxylicacid ((1S)-{(R)-hy- 
30 droxy-[(2-hydroxy-ethyl)methyl-carbamoyl]-me- 
thyl}-2-phenyl-ethyl)-amide; 
5-chloro-1 H-indole-2-carboxylicacid[(i S)-benzyl- 

3- ((3R,4S)-dihydroxypyrrolidin-1-yl)-(2R)-hydroxy- 
3-oxo-propyl]-amide; 

35 5-chloro-1 H-indole-2-carboxylic acid {(1 S)-[(R)-hy- 
droxy-(methyl-pyridin-2-yl-carbamoyl)-methyl]- 

2- phenyl-ethyl}-amide; 

5-chloro-1 H-indole-2-carboxylic acid ((1 S)-{(R)- 

hydroxy-[methyl-(2-pyridin-2-yl-ethyl)-carbamoyl]- 
40 methyl}-2-phenyl-ethyl)-amide; 

5-chloro-1 H-indole-2-carboxylicacid[(1 S)-benzyl- 

(2R)-hydroxy-3-(4-methylpiperazln-1 -yl)-3-oxo- 

propyl]-amide hydrochloride; 

5-chloro-1 H-indole-2-carboxylicacid[(1 S)-benzyl- 
45 (2R)-hydroxy-3-(3-hydroxyazetidin-1 -yl)-3-oxo- 

propyl]-amide; 

5-chloro-1 H-indole-2-carboxylic acid ((IS)-benzyl- 

(2R)-hydroxy-3-isoxazolidin-2-yl-3-oxo-propyl)- 

amide; 

50 5-chloro-1 H-indole-2-carboxylic acid ((1 S)-benzyl- 
(2R)-hydroxy-3-[1 ,2]oxazinan-2-yl-3-oxo-propyl)- 
amide; 

5-chloro-1H-indole-2-carboxylic acid [(1 S)-benzyl- 
(2R)-hydroxy-3-((3S)-hydroxy-pyrrolidin-1-yl)- 
55 3-oxo-propylJ-amide; 

5-chloro-1 H-indole-2-carboxylic acid [(1 S)-benzyl- 

3- ((3S,4S)-dihydroxy-pyrrolidin-1-yl)-(2R)-hy- 
droxy-3-oxo-propyl]-amide; 
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5-chloro-1H-indole-2-carboxylic acid [(IS)-benzyl- 

3-(cis-3,4-dihydroxypyiTolidin-1-yl)-(2R)-hydroxy- 

3-oxo-propyl]-amide; 

5-chloro-1H-indole-2-carboxylic acid ((IS)-benzyl- 
(2R)-hydroxy-3-morpholin-4-yl-3-oxo-propyl)- 5 
amide; 

5-chloro-1 H-indole-2-carboxy lie acid [(1 S)-benzyl- 

2-(3-hydroxyiminopyrrolidin-1-yl)-2-oxo-ethyl]- 

amide; 

5-chloro-1 H-indole-2-carboxylic acid [2-(cis-3,4-di- 10 
hydroxy-pyirolidin-1-yl)-2-oxo-ethyl]-amide; 
5-chloro-1 H-indole-2-carboxylic acid [2-((3S,4S)- 
dihydroxy-pyrrolidin-1-yl)-2-oxo-ethyl]-amide; 
5-chloro-1 H-indole-2-carboxylic acid [(IS)-benzyl- 
2-(cis-3,4-dihydroxypyrrolidin-1-yl)-2-oxo-ethyl]- is 
amide; 

5-chloro-1 H-indole-2-cart>oxylic acid [2-(1 ,1 -dioxo- 

thiazolidin-3-yl)-2-oxoethyl]-amide; 

5-chloro-1 H-indole-2-carboxylic acid (2-oxo-2-thi- 

azolidin-3-yl-ethyl)-amide, 20 

5-chloro-1 H-indole-2-carboxylic acid [(1 S)- 

(4-fluoro-benzyl)-2-(4-hydroxypiperidin-1-yl)- 

2-oxo-ethyl]-amide; 

5-ch!oro-1 H-indoIe-2-carboxy lie acid [(1 S)-benzyl- 
2-((3RS)-hydroxy-piperidin-1 -yl)-2-oxo-ethyl]- 25 
amide; 

5-chloro-1 H-indole-2-carboxylic acid [2-oxo-2-((1 
RS)-oxo-1-thiazolidjn-3-yl)-ethyl]-amide; 
5-chloro-1 H-indole-2-carboxylic. acid [(1 S)- 
(2-fluoro-benzyl)-2-(4-hydroxypiperidin-1 -yl)- 30 
2-oxo-ethyl]-amide; 

5-chloro-1 H-indole-2-carboxy lie acid [(1 S)-benzyl- 

2-((3S,4S)-dihydroxypyrrolidin-1-yl)-2-oxo-ethyl]- 

amide; 

5-chloro-1 H-indole-2-carboxylic acid [(1 S)-benzyl- 35 
2-(3-hydroxy-azetidin-1-yl)-2-oxo-ethyl]-amide; 
5-chloro-1 H-indole-2-carboxylic acid [(1 S)-benzyl- 
2-(3-hydroxyimino-azetidin-1 -yl)-2-oxo-ethyl]- 
amide; 

5-chloro-1 H-indoIe-2-carboxylic acid [(1 S)-benzyl- *o 

2- (4-hydroxyimino-piperidin-1 -yl)-2-oxo-ethyl]- 
amide; 

5-chloro-1 H-indole-2-carboxylic acid [1 -benzyl-2- 
(3-hydroxypyrrolidin-1-yl)-2-oxo-ethyl]amide; 
5-chloro-1 H-indole-2-carboxylic acid [(1 S)-((R)- 45 
hydroxy-dimethylcarbamoylmethyl)-2-phenyh 
ethyl]-amide; 

5-chloro-1 H-indole-2-carboxylic acid [(1 S)-((R)-hy- 
droxy-(methoxy-methylcarbamoyl)-methyl)-2-phe- 
nyl-ethyl]-amide; 50 
5-chloro-1 H -indole-2-carboxy lie acid [(1 S)-benzyl- 

3- ((3-hydroxy azetidin-1 -yl)-(2R)-hydroxy-3-oxo- 
propyl]-amide; 

5-chloro-1 H-indole-2-carboxylic acid [(1 S)-((R)- 

hydroxy-[methyl-(2-hydroxyethyl)-carbamoyl]-me- 55 

thyl)-2-phenyl-ethyl]-amide; 

5-chloro-1 H-indoie-2-carboxylicacid[(1 S)-benzyl- 

(2R)-hydroxy-3-((3S)-hydroxy-pyrrolidin-1-yl)- 



3-oxopropyl]-amide; 

5-chloro-1H-indole-2-carboxylic acid [(IS)-benzyl- 
(2R)-hydroxy -3-((3S,4S)-dihydroxy-pyrrolidin- 
1 -y!)-3-oxopropyl]-amide; 

5-chloro-1H-indole-2-carboxylic acid [(1 S)-benzyl- 

3-(cis-3,4-dihydroxypyrrolidin-1-yl)-(2R)-hydroxy- 

3roxopropyl]-amide; 

5-chloro-1H-indole-2-carboxylic acid [1-benzyl-2- 
(3-hydroxypyiTolidin-1-yl)-2-oxo-ethyl]-amide; 
5-chloro-1H-indole-2-carboxylic acid [(IS)-benzyl- 
. 2-(cis-3,4-dihydroxypyrrolidin-1 -yl)-2-oxo-ethyl]- 
amide; 

5-chloro-1 H-indole-2-carboxylic acid [(1 S)- 

(4-fluorobenzyl-2-(4-hydroxypiperidin-1-yl)-2-oxo- 

ethyl]-amide; 

5-chloro-1 H-indole-2-carboxylic acid (2-oxo-2-thi- 

azolidin-3-yl-ethyl)-amide; 

5-chloro-1 H-indole-2-carboxylic acid [(1 S)-benzyl- 

2-(3-hydroxy-azetidin-1-yl)-2-oxo-ethyl]-amide; 

5-chloro-1H-indole-2-carboxylic acid [(1 S)-benzyl- 

2-(3-hydroxyimino-azetidin-1 -yl)-2-oxo-ethyl]- 

amide; 

5-chloro-1 H-indole-2-carboxylic acid [(1 S)-benzyl- 
2-((3S,4S)-dihydroxypyrrolidin-1-yl)-2-oxo-ethyl]- 
amide; and the pharmaceutical ly acceptable salts 
and prodrugs thereof, and salts of the prodrugs. 

[0103] Any glycogen phosphorylase inhibitor may be 
used as a compound (active agent) in the combination 
aspect of the present invention. Glycogen phosphoryla- 
se inhibition is readily determined by those skilled in the 
art according to standard assays (for example, Pesce, 
etal. (1 977) Clinical Chemistry 23A 71 1 -1 71 7) . A variety 
of glycogen phosphorylase inhibitors are described 
above, however, other glycogen phosphorylase inhibi- 
tors will be known to those skilled in the art (e.g., WO 
95/24391 -A and those disclosed in U.S. patent number 
5,952,363). The following documents also disclose gly- 
cogen phosphorylase inhibitors that can be used in the 
present invention: U.S. patent number 5,998,463; 
Oikanomakos et al., Protein Science, 1999 8(10) 
.1930-1945, which in particular discloses the compound 
3-isopropyl-4-(2-chlorophenyl )-1 ,4-dihydro-1 -ethyl- 
2-methylpyridine; WO 9524391; WO 9709040; WO 
9840353; WO 9850359; WO 9731901 ; EP 884050; and 
Hoover et al., J. Med. Chem., 1998, 41 , 2934-2938. 
[0104] A neurotensin receptor ligand can also be used 
in combination with an aldose reductase inhibitor. Al- 
dose reductase inhibitors constitute a class of com- 
pounds that have become widely known for their utility 
in treating conditions arising from complications of dia- 
betes, such as diabetic neuropathy and nephropathy. 
Such compounds are well known to those skilled in the 
art and are readily identified by standard biological tests. 
For example, the aldose reductase inhibitor zopolrestat, 
1 -phthalazineacetic acid, 3,4-dihydro-4-oxo-3-[[5-(trif- 
luorometfiyl)-2-benzothiazolyl]methyl]-, and related 
compounds are described in U.S. patent 4,939,140. 
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[0105] Aldose reductase inhibitors have been taught 
for use in lowering lipid levels in mammals. See, for ex- 
ample, U. S. patent 4,492,706 and EP 0 310 931 A2. 
[0106] U. S. patent 5,064,830 discloses the use of 
certain oxophthalazinyl acetic acid aldose reductase in- 5 
hibitors, including zopolrestat, for lowering of blood uric 
acid levels. 

[0107] Commonly assigned U.S. patent 5,391,551 
discloses the use of certain aldose reductase inhibitors, 
including zopolrestat, for lowering blood lipid levels in 10 
humans. The disclosure teaches that therapeutic utili- 
ties derive from the treatment of diseases caused by an 
increased level of triglycerides in the blood, such dis- 
eases include cardiovascular disorders such as throm- 
bosis, arteriosclerosis, myocardial infarction, and angi- is 
na pectoris. A preferred aldose reductase inhibitor is zo- 
polrestat. 

[01 08] The term aldose reductase inhibitor refers to a 
compound that inhibits the byconversion of glucose to 
sorbitol, which is catalyzed by the enzyme aldose re- 20 
ductase. Any aldose reductase inhibitor may be used in 
a combination with a neurotensin receptor ligand. Al- 
dose reductase inhibition is readily determined by those 
skilled in the art according to standard assays (J. 
Malone, Diabetes, 29:861 -864 (1 980) "Red Cell Sorbi- 25 
tol, an Indicator of Diabetic Control"). A variety of aldose 
reductase inhibitors are described herein; however, oth- 
er aldose reductase inhibitors useful in certain of the 
compositions and methods of this invention will be 
known to those skilled in the art. 30 
[0109] The activity of an aldose reductase inhibitor in 
a tissue can be determined by testing the amount of al- 
dose reductase inhibitor that is required to lower tissue 
sorbitol (i.e., by inhibiting the further production of sorb- 
itol consequent to blocking aldose reductase) or lower 35 
tissue fructose (by inhibiting the production of sorbitol 
consequent to blocking aldose reductase and conse- 
quently the production of fructose. 
[01 1 0] Accordingly, examples of aldose reductase in- 
hibitors useful in certain of the compositions, combina- 40 
tions and methods of the present invention include: 

1. 3-(4-bromo-2-fluorobenzyl)-3,4-dihydro-4-oxo- 
1-phthalazineacetic acid (ponalrestat, US 
4,251,528); 45 

2. . N[[(5-trifluoromethyl)-6-methoxy-1-naphthale- 
nyl]thioxomethyO-N-methy!glycine (tolrestat, US 
4,600,724); 

3. 5-[(Z,E)-p-methylcinnamyiidene]-4-oxo-2-thi- 
oxo-3-thiazolideneacetic acid (epalrestat, US so 
4,464,382, US 4,791,126, US 4,831,045); 

4. 3-(4-bromo-2-fluorobenzyl)-7-chloro-3,4-dihy- 
dro-2,4-dioxo-1(2H)-quinazolineacetic acid (zenar- 
estat. US 4,734,419, and 4,883,800); 

5. 2R,4R-6,7-dichloro-4-hydroxy-2-methylchro- 55 
man-4-acetic acid (US 4,883,41 0); 

6. 2R,4R-6,7-dichloro-6-fluoro-4-hydroxy-2-meth- 
ylchroman-4-acetic acid (US 4,883,41 0); 



7. 3,4-dihydro-2,8-diisopropyl-3-oxo-2H-t ,4-ben- 
zoxazine-4-acetic acid (US 4,771 ,050); 

8. 3,4-dihydro-3-oxo-4-[(4,5,7-trifiuoro-2-benzothi- 
azolyl)methyl]-2H-1 ,4-benzothiazine-2-acetic acid 
(SPR-210, U.S. 5,252,572); 

9. N-[3,5-dimethyl-4-[(nitromethyl)sulfonyl]phenyl]- 
2-methylbenzeneacetamide (ZD5522, U.S. 
5,270,342 and U.S. 5,430,060); 

1 0. (S)-6-fluorospiro[chroman-4,4Mmidazolidine^ 
2,5'-dione (sorbinil, US 4,130,714); 

11 . d-2-methyl-6-fluoro-spiro(chroman-4\4Mmida- 
zolidineJ-^.S'-dione (US 4,540,704); 

12. 2-fluoro-spiro(9H-fluorene-9,4Mmidazolidine) 
2',5'-dione (US 4,438,272); 

1 3. 2,7-di-f luoro-spiro(9H-fluorene-9,4'-imidazolid- 
ine)2\5'-dione (US 4,436,745, US 4,438,272); 

14. 2,7-di-fiuoro-5-methoxy-spiro(9H-fluorene-9,4 , - 
imidazoIidine)2\5'-dione (US 4,436,745, US 
4,438,272); 

1 5. 7-f luoro-spiro(5H-indenol[1 ,2-b]pyridine-5,3'- 
pyrrolidine)2,5'-dione (US 4,436,745, US 
4,438,272); 

16! d-cis-e'-chloro-^.S'-dihydro^'-methyl-spiro- 
(imidazolidine-4,4 , -4 , -H-pyrano(2,3-b)pyridine)- 
2,5-dione (US 4,980,357); 

17. spiro[imidazolidine-4,5'(6H)-quinoline]2,5-di- 
one-3 , -chloro-7,'8 , -dihydro-7 , -methyl-(5 , -cis)(US 
5,066,659); 

18. (2S,4S)-6-fluoro-2 , ,5 , -dioxospiro(chroman-4,4'- 
imidazolidine)-2-carboxamide (US 5,447,946); 

19. 2-[(4-bromo-2-fluorophenyl)methyl]-6-fluoros- 
piro[isoquinoline-4(1 H),3 , -pyrrolidine]-1,2 , ,3,5' 
(2H)-tetrone (ARI-509, US 5,037,831); 

20: 3,4-dihydro-3-(5-fluorobenzothiazol-2-ylme- 
thyl)-4-oxophthalazin-1 -yl-acetic acid; 

21 . 3-(5,7-difluorobenzothiazol-2-ylmethyl)-3,4-di- 
hydro-4-oxophthalazin-1 -ylacetic acid; 

22. 3-(5-chiorobenzothiazol-2-ylmethyl)-3,4-dihy- 
dro-4-oxophthalazin-1 -ylacetic acid; 

23. 3-(5,7-dichlorobenzothiazol-2-ylmethyl)-3,4-di- 
hydro-4-oxophthalazin-1 -ylacetic acid; 
24.3,4-dihydro-4-oxo-3-(5-trifluoromethylbenzoxa- 
zol-2-ylmethyl)phthalazin-1 -ylacetic acid; 

25. 3,4-dihydro-3-(5-fluorobenzoxazol-2-ylmethyl)- 
4-oxophthalazin-1 -yl-acetic acid; 

26. 3-(5,7-difluorobenzoxazol-2-ylmethyl)-3,4-di- 
hydro-4-oxophthalazin-1 -ylacetic acid; 

27. 3-(5-chlorobenzoxazol-2-ylmethyl)-3,4-dihy- 
dro-4-oxophthalazin-1 -ylacetic acid; 

28. 3-(5,7-dichlorobenzoxazol-2-ylmethyl)-3,4-di- 
hydro-4-oxophthalazin-1 -ylacetic acid; 

29. zopolrestat; 1-phthalazineacetic acid, 3,4-dihy- 
dro-4-oxo-3-[[5-(trifluoromethyl)-2-benzothlazolyG 
methyl]-; and the pharmaceutical^ acceptable salts 
and prodrugs thereof, and salts of the. prodrugs. 

[0111] Procedures for making the aldose reductase 
inhibitors 20-29 are disclosed in PCT publication 
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number WO 99/26659. 

[01 12] A neurotensin receptor ligand can also be used 
in combination with a sorbitol dehydrogenase inhibitor. 
Sorbitol dehydrogenase inhibitors lower fructose levels 
and have been used to treat or prevent diabetic compli- 
cations such as neuropathy, retinopathy, nephropathy, 
cardiomyopathy, microangiopathy, and macroangiopa- 
thy. U.S. patent numbers 5,728,704 and 5,866,578 dis- 
close compounds and methods for treating diabetic 
complications by inhibiting the enzyme sorbitol dehydro- 
genase. The compounds disclosed in these patents and 
other sorbitol dehydrogenase inhibitors can be used in 
the present invention in combination with a neurotensin 
receptor ligand. 

[01 13] A neurotensin receptor ligand can also be used 
in combination with a glucocorticoid receptor antago- 
nist. The glucocorticoid receptor (GR) is present in glu- 
cocorticoid responsive cells where, it resides in the cy- 
tosol in an inactive state until it is stimulated by an ag- 
onist.. Upon stimulation the glucocorticoid receptor 
translocates to the cell nucleus where it specifically in- 
teracts with DNA and/or protein(s) and regulates tran- 
scription in a glucocorticoid responsive manner. Two ex- 
amples of proteins that interact with the glucocorticoid 
receptor are the transcription factors, API and NFK-p, 
Such interactions result in inhibition of API- and NFic-p- 
mediated transcription and are believed to be responsi- 
ble for the antiinflammatory activity of endogenously ad- 
ministered glucocorticoids. In addition, glucocorticoids 
may also exert physiologic effects independent of nu- 
clear transcription. Biologically relevant glucocorticoid 
receptor agonists include Cortisol and corticosterone. 
Many synthetic glucocorticoid receptor agonists exist in- 
cluding dexamethasone, prednisone and prednisilone. 
By definition, glucocorticoid receptor antagonists bind 
to the receptor and prevent glucocorticoid receptor ag- 
onists from binding and eliciting GR mediated events, 
including transcription. RU486 is an example of a non- 
selective glucocorticoid receptor antagonist. GR antag- 
onists can be used in the treatment of diseases associ- 
ated with an excess or a deficiency of glucocorticoids in 
the body. As such, they may be used to treat the follow- 
ing: obesity, diabetes, cardiovascular disease, hyper- 
tension, Syndrome X, depression, anxiety, glaucoma, 
human immunodeficiency virus (HIV) or acquired immu- 
nodeficiency syndrome (AIDS), neurodegeneration (for 
example, Alzheimer's and Parkinson's), cognition en- 
hancement, Cushing's Syndrome, Addison's Disease, 
osteoporosis, frailty, inflammatory diseases (such as os- 
teoarthritis, rheumatoid arthritis, asthma and rhinitis), 
adrenal dysfunction, viral infection, immunodeficiency, 
immunomodulation, autoimmune diseases, allergies, 
wound healing, compulsive behavior, multi-drug resist- 
ance, addiction, psychosis, anorexia, cachexia, post- 
traumatic stress syndrome, post-surgical bone fracture, 
medical catabolism and prevention of muscle frailty. 
[0114] Examples of preferred glucocorticoid receptor 
antagonists that can be used in combination with a neu- 



rotensin receptor ligand can be found in PCT publication 
number WO 00/66522. 

[0115] A neu rote nsi n receptor I iga nd can also be used 
in combination with a sodium-hydrogen exchanger type 
5 1 (NHE-1) inhibitor. Preferred NHE-1 inhibitors that can 
be used in combination with a neurotensin receptor lig- 
and can be found in PCT publication number WO 
99/43663.. 

[0116] In addition, a neurotensin receptor ligand can 

10 be used in combination with a thyromimetic. It is gener- 
ally accepted that thyroid hormones, specifically, biolog- 
ically active iodothyronines, are critical to normal devel- 
opment and to maintaining metabolic homeostasis. Thy- 
roid hormones stimulate the metabolism of cholesterol 

15 to bile acids and enhance the lipolytic responses of fat 
cells to other hormones. U.S. patent numbers 
4,766,121; 4,826,876; 4,910,305; and 5,061,798 dis- 
close certain thyroid hormone mimetics (thyromimet- 
ics), namety, 3,5-dibromo-3'-[6-oxo-3(1H)-pyridazinyl- 

20 methyl]-thyronines. U.S. patent number 5,284,971 dis- 
closes certain thyromimetic cholesterol lowering 
agents, namely, 4-(3-cyclohexyl-4-hydroxy or -methoxy 
phenylsulfonyl)-3,5 dibromo-phenylacetic compounds. 
U.S. patent numbers 5,401,772; 5,654,468; and 

25 5,569,674 disclose certain thyromimetics that are lipid 
lowering agents, namely, heteroacetic acid derivatives. 
In addition, certain oxamic acid derivatives of thyroid 
hormones are known in the art. For example, N. Yokoya- 
ma, etal. in an article published in the Journal of Medic- 

30 inal Chemistry, 38 (4): 695-707 (1 995) describe replac- 
ing a -CH 2 group in a naturally occurring metabolite of 
T 3 with an -NH group resulting in -HNCOC0 2 H. Like- 
wise, R.E. Steele et a/, in an article published in Inter- 
national Congressional Service (Atherosclerosis X) 

35 1066: 321-324 (1995) and Z.F. Stephan etal. in an ar- 
ticle published in Atherosclerosis, 126: 53-63 (1996), 
describe certain oxamic acid derivatives that are useful 
as lip id-lowering thyromimetic agents and are devoid of 
undesirable cardiac activities. 

40 [0117] In addition, a neurotensin receptor ligand can 
be administered In combination with other pharmaceu- 
tical agents such as cholesterol biosynthesis inhibitors 
and cholesterol absorption inhibitors, especially HMG- 
CoA reductase inhibitors and HMG-CoA synthase inhib- 

45 itors, HMG-CoA reductase and synthase gene expres- 
sion inhibitors, CETP inhibitors, bile acid sequesterants, 
fibrates, ACAT inhibitors, squalene synthetase inhibi- 
tors, antioxidants and niacin. A neurotensin receptor lig- 
and may also be administered in combination with nat- 

50 urally occurring compounds that act to lower plasma 
cholesterol levels. These naturally occurring com- 
pounds are commonly called nutraceuticals and in- 
clude, for example, garlic extract, BenecoKB) , and ni- 
acin. 

55 [0118] Specific cholesterol absorption inhibitors and 
cholesterol biosynthesis inhibitors are described in de- 
tail below. Additional cholesterol absorption inhibitors 
are known to those skilled in the art and are described, 
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for example, in WO 94/00480. 

[01 19] Any HMG-CoA reductase inhibitor may be em- 
ployed as an additional compound in the combination 
therapy aspect of the present invention. The term HMG- 
CoA reductase inhibitor refers to a compound that inhib- 5 
its the biotransformation of hydroxymethylglutary Isoen- 
zyme A to mevalonic acid as catalyzed by the enzyme 
HMG-CoA reductase. Such inhibition may be deter- 
mined readily by one of skill in the art according to stand- 
ard assays (e.g., Methods of Enzymoiogy, 71 : 455-509 to 
(1981); and the references cited therein). A variety of 
these compounds are described and referenced below. 
U.S. patent number 4,231,938 discloses certain com- 
pounds isolated after cultivation of a microorganism be- 
longing to the genus Aspergillus, such as lovastatin. Al- ts 
so, U.S. patent number 4,444,784 discloses synthetic 
derivatives of the aforementioned compounds, such as 
simvastatin. Additionally, U.S. patent number 4,739,073 
discloses certain substituted indoles, such as fluvasta- 
tin. Further, U.S. patent number 4,346,227 discloses 20 
ML-236B derivatives, such as pravastatin. In addition, 
EP 491 ,226 teaches certain pyridyldihydroxyheptenoic 
acids, such as rivastatin. Also, U.S. patent number 
4,647,576 discloses certain 6-[2-(substituted-pyrrol- 
1-yl)-alkyl]-pyran-2-ones such as atorvastatin. Other 25 
HMG-CoA reductase inhibitors will be known to those 
skilled in the art. Examples of marketed products con- 
taining HMG-CoA reductase inhibitors that can be used 
in combination with compounds of the present invention 
include BaycoK® , LescoKS) , Lipitor® , Mevacor® , Pra- 30 
vachol® and Zocor® . 

[0120] Any HMG-CoA synthase inhibitor may be used 
as the second compound in the combination therapy as- 
pect of this invention. The term HMG-CoA synthase in- 
hibitor refers to a compound which inhibits the biosyn- 35 
thesis of hydroxymethylglutaryl-coenzyme A from 
acetyl-coenzyme A and acetoacetyl-coenzyme A, cata- 
lyzed by the enzyme HMG-CoA synthase. Such inhibi- 
tion may be determined readily by one of skill in the art 
according to standard assays (e.g., Methods of Enzy- *o 
mology 35: 155-160 (1975); and Methods of Enzymoi- 
ogy, 110:1 9-26 (1 985); and the references cited there- 
in). A variety of these compounds are described and ref- 
erenced below. U.S. patent number 5,120,729 discloses 
certain beta-lactam derivatives. U.S. patent number 45 
5,064,856 discloses certain spirolactone derivatives 
prepared by culturing the microorganism MF5253. U.S. 
patent number 4,847,271 discloses certain oxetane 
compounds such as 1 1 -(3-hydroxymethyl-4-oxo-2-oxe- 
tayl)-3,5,7-trimethyl-2,4-undecadienoic acid deriva- so 
tives. Other HMG-CoA synthase inhibitors will be known 
to those skilled in the art. 

[0121] Any compound that decreases HMG-CoA re- 
ductase gene expression may be used as an additional 
compound in the combination therapy aspect of this in- 55 
vention. These agents may be HMG-CoA reductase 
transcription inhibitors that block the transcription of 
DNA or translation inhibitors that prevent translation of 



mRNA coding for HMG-CoA reductase into protein. 
Such inhibitors may either affect transcription or trans- 
lation directly, or may be biotransformed into com- 
pounds that have the aforementioned attributes by one 
or more enzymes in the cholesterol biosynthetic cas- 
cade or may lead to the accumulation of an isoprene 
metabolite that has the aforementioned activities. Such 
regulation is readily determined by those skilled in the 
art according to standard assays (Methods of Enzymoi- 
ogy, 110: 9-19 1985). Several such compounds are de- 
scribed and referenced below however other inhibitors 
of HMG-CoA reductase gene expression will be known 
to those skilled in the art. U.S. Patent Number 5,041 ,432 
discloses certain 1 5-substituted lanosterol derivatives. 
Other oxygenated sterols that suppress the biosynthe- 
sis of HMG-CoA reductase are discussed by E.I. Mercer 
(Prog. Lip. Res., 32:357-416 1993). 
[0122] Any compound having activity as a CETP in- 
hibitor can serve as the second compound in the com- 
bination therapy aspect of the instant invention. The 
term CETP inhibitor refers to compounds that inhibit the 
choiesteryl ester transfer protein (CETP) mediated 
transport of various choiesteryl esters and triglycerides 
from HDL to LDL and VLDL. A variety of these com- 
pounds are described and referenced below however 
other CETP inhibitors will be known to those skilled in 
the art. U.S. patent number 5,51 2,548 discloses certain 
polypeptide derivatives having activity as CETP inhibi- 
tors, while certain CETP-inhibitory rosenonolactone de- 
rivatives and phosphate-containing analogs of choies- 
teryl ester are disclosed in J. Antibiot, 49(8): 815-816 
(1996), and Bioorg. Med. Chem. Lett.; 6:1951-1954 
(1 996), respectively. Other CETP inhibitors that can be 
used in combination with a neurotensin receptor ligand 
are disclosed in WO 99/20302, EP 796846, EP818197, 
EP 818448, WO 99/14204, WO 99/41237, WO 
95/04755, WO 96/1 5141 , WO 96/05227, DE 1 9704244, 
DE19741051, DE 19741399, DE 19704243, DE 
19709125, DE 19627430, DE 19832159, DE 19741400, 
JP 11 049743, and JP 090591 55. Preferred CETP inhib- 
itors that can be used in combination with a neurotensin 
receptor ligand include: 

[2R,4S] 4-[(3,5-bis-trifluoromethyl-benzyl)-methox- 
ycarbonyl-amino]-2-ethyl-6-trifluoromethyl-3,4-di- 
hydro-2H-quinoline-1-carboxylic acid isopropyl es- 
ter; [2S.4S] 4-[(3,5-bis-trifluoromethyl-benzyl)- 
methoxycarbonyl-amino]-2-methoxymethyl-6-trif- 
luoromethyl-3,4-dihydro-2H-quinoline-1-carboxyl- 
ic acid isopropyl ester; 

[2R.4S] 4-[(3,5-bis-trifluoromethyl-benzyl)-methox- 
ycaroonyl-amino]-2-ethyl-6-trffluoromethyl-3,4-di- 
hydro-2H-quinpline-1-carboxylic acid 2-hydroxy- 
ethyl ester; 

[2S.4S] 4-[(3,5-bis-trifluoromethyl-benzyl)-methox- 
ycarbonyl-amino]-2-cyclopropyl-6-trifluoromethyl- 
3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl 
ester; 
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[2R.4S] 4-[(3,5-bis-trifluoromethyl-benzyl)-methox- 
ycarbonyl-amino]-2-ethyl-6-trifluoromethyl-3,4-di- 
hydro-2H-quinoline-1 -carboxylic acid ethyl ester; 
[2S,4S] 4-[(3,5-bis-trifluoromethyl-ben2yl)-methox- 
ycarbonyl-amino]-2-cyclopropyl-6-trifluoromethyl- 
3,4-dihydro-2H-quinoline-1 -carboxylic acid propyl, 
ester; 

[2R,4S] 4-[(3,5-bis-trifluoromethyl-benzyl)-methox : 
ycarbonyl-amino]-2-ethyl-6-trifluoromethyl-3,4-di- 
hydro-2H-quinoline-1 -carboxylic acid propyl ester; 
[2S.4SJ 4-[(3,5-bis-trifluoromethyl-benzyl)-methox- 
ycarbonyl-amino]-2-isopropyl-6-trifluoromethyl- 
3,4-dihydro-2H-quinoline-1 -carboxylic acid isopro- 
pyl ester; 

[2S.4S] 4-[(3,5-bis-trifluoromethyl-benzyl)-methox- 
ycarbonyl-amino]-6-chloro-2-cyclopropyl-3,4-dihy- 
dro-2H-quinoline-1 -carboxylic acid isopropyl ester; 
[2S,4S] 2-cyclopropyl-4-[(3,5-dichloro-benzyl)- 
methoxycarbonyl-aminol-e-trifluoromethyl-S^-di- 
hydro-2H-quinoline-1 -carboxylic acid isopropyl es- 
ter; [2S.4S] 4-[(3,5-bis-trifluoromethyl-benzyl)- 
methoxycarbonyl-amino]-2-cyclopropyl-6-trifluor- 
omethyl-3,4-dihydro-2H-quinoline-1 -carboxylic ac- 
id tert-butyl ester; 

[2S.4S] 4"[(3,5-bis-trifluoromethyl-benzyl)-methox- 
ycarbonyl-amino]-2-cyclopropyl-6-trifluoromethyl- 
3,4-dihydro-2H-quinoiine-1 -carboxylic acid isopro- 
pyl ester; 

[2S,4S]4-[(3,5-bis-trifluoromethyl-benzyl)-methox- 
ycarbonyi-amino]-2-cyclobutyl-6-trrfluoromethyl- 
3, 4-dihydro-2H-quinoline-1 -carboxylic acid isopro- 
pyl ester; 

[2R,4S] 4-[(3,5-bis-trifluoromethyl-benzyl)-methox- 
ycarbonyl-amino]-2-ethyl-6-trifluoromethyl-3,4-di- 
hydro-2H-quinoline-1 -carboxylic acid isopropyl es- 
ter; 

[2S.4S] 4-[(3,5-bis-trifluoromethyl-benzyl)-methox- 
ycailDonyl-amino]-2-methoxymethyl-6-trifluorome- 
thyl-3,4-dihydro-2H-quinoline-1 -carboxylic acid 
isopropyl ester; 

[2R.4S] 4-[(3,5-bis-trifluoromethyl-benzyl)-methox- 
ycarbonyl-amino]-2-ethyl-6-trifluoromethyl-3,4-di- 
hydro-2H-qulnoline-1 -carboxylic acid 2-hydroxy- 
ethyl ester; 

[2S.4S] 4-[(3,5-bis-trifluoromethyl-benzyl)-methox- 
ycarbonyl-amino]-2-cyclopropyl-6-trifluoromethyl- 
3,4-dihydro-2H-quinoline-1 -carboxylic acid ethyl 
ester; 

[2R,4S] 4-[(3 t 5-bis-trifluoromethyl-benzyl)-methox- 
ycarbonyl-amino]-2-ethyl-6-trifluoromethyl-3,4-di- 
hydro-2H-quinoline-1 -carboxylic acid ethyl ester; 
[2S,4S] 4-[(3,5-bis-trifluoromethyl-benzyl)-methox- 
ycaroonyl-amino]-2-cyclopropyl-6-trifluoromethy1- 
3,4-dihydro-2H-quinoline-1 -carboxylic acid propyl 
ester; 

[2R,4S] 4-[(3,5-bis-trifluoromethyl-benzyl)-methox- 
ycarbonyl-aminol^-ethyl-e-trifluoromethyl-S^Tdi- 
hydro-2H-quinoline-1 -carboxylic acid propyl ester; 



and the pharmaceutical^ acceptable salts and pro- 
drugs thereof, and the salts of the prodrugs. 

[0123] Any ACAT inhibitor can serve as an additional 
5 compound in the combination therapy aspect of this in- 
vention. The term ACAT inhibitor refers to a compound 
that inhibits the intracellular esterification of dietary cho- 
lesterol by the enzyme acyl CoA: cholesterol acyftrans- 
ferase. Such inhibition may be determined readily by 
10 one of skill in the art according to standard assays, such 
as the method of Heider et al. described in Journal of 
Lipid Research., 24:1127 (1983). A variety of these 
compounds are described and referenced below; how- 
ever, other ACAT inhibitors will be known to those skilled 
*5 jn the art. U.S. patent number 5,510,379 discloses cer- 
tain carboxysulfonates, while WO 96/26948 and WO 
96/1 0559 both disclose urea derivatives having ACAT 
inhibitory activity. 

[0124] Any compound having activity as a squalene 

20 synthetase inhibitor can serve -as an additional com- 
pound in the combination therapy aspect of the instant 
invention. The term squalene synthetase inhibitor refers 
to a compound that inhibits the condensation of two mol- 
ecules of farnesylpyrophosphate to form squalene, a re- 

25 action that is catalyzed by the enzyme squalene syn- 
thetase. Such inhibition is readily determined by those 
skilled in the art according to standard methodology 
(Methods of Enzymology, 1 5:393-454 (1 969); and Meth- 
ods of Enzymology, 110: 359-373 (1985); and referenc- 

30 es cited therein). A summary of squalene synthetase in- 
hibitors has been complied in Curr. Op. Then Patents, 
861-4, (1993). European patent application publication 
number 0 567 026 A1 discloses certain 4,1-benzox- 
azepine derivatives as squalene synthetase inhibitors 

35 and their use in the treatment of hypercholesterolemia 
and as fungicides. European patent application publica- 
tion number 0 645 378 A1 discloses certain seven- or 
eight-membered heterocycles as squalene synthetase 
inhibitors and their use in the treatment and prevention 

40 of hypercholesterolemia and fungal infections. Europe- 
an patent application publication number 0 645 377 A1 
discloses certain benzoxazepine derivatives as 
squalene synthetase Inhibitors useful for the treatment 
of hypercholesterolemia or coronary sclerosis. Europe- 

45 an patent application publication number 0 611 749 A1 
discloses certain substituted amic acid derivatives use- 
ful for the treatment of arteriosclerosis. European patent 
application publication number 0 705 607 A2 discloses 
certain condensed seven- or eight-membered.heterocy- 

50 clic compounds useful as antihypertriglyceridemic 
agents. PCT publication WO 96/09827 discloses certain 
combinations of cholesterol absorption inhibitors and 
cholesterol biosynthesis inhibitors including benzox- 
azepine derivatives and benzothiazepine derivatives. 

55 European patent application publication number 0 701 
725 A1 discloses a process for preparing certain opti 1 
caliy-active compounds, including benzoxazepine de- 
rivatives, having plasma cholesterol and triglyceride 



17 



33 



EP1 157 695 A1 



34 



lowering activities. Other compounds that are marketed 
for hyperiipidemia, including hypercholesterolemia and 
which are intended to help prevent or treat atheroscle- 
rosis include bile acid sequestrants, such as Colestid® , 
LoCholest® and Questran® ; and fibric acid derivatives, 
such as Atromid® , Lopid® and Tricor® . These com- 
pounds can also be used in combination with a neuro- 
tensin receptor ligand. 

[0125] It is also contemplated that a neurotensin re- 
ceptor ligand be administered with a lipase inhibitor and/ 
or a glucosidase inhibitor, which are typically used in the 
treatment of conditions resulting from the presence of 
excess triglycerides, free fatty acids, cholesterol, cho- 
lesterol esters or glucose including, inter alia, obesity, 
hyperiipidemia, hyperlipoproteinemia, Syndrome X, and 
the like. 

[0126] In a combination with a neurotensin receptor 
ligand, any lipase inhibitor or glucosidase inhibitor may 
be employed. Preferred lipase inhibitors comprise gas- 
tric or pancreatic lipase inhibitors such as orlistat. Pre- 
ferred glucosidase inhibitors comprise amylase inhibi- 
tors. 

[0127] A lipase inhibitor is a compound that inhibits 
the metabolic cleavage of dietary triglycerides into free 
fatty acids and monoglycerides. Under normal physio- 
logical conditions, lipolysis occurs via a two-step proc- 
ess that involves acylation of an activated serine moiety 
of the lipase enzyme. This leads to the production of a 
fatty acid-lipase hemiacetal intermediate, which is then 
cleaved to release a diglyceride. Following further dea- 
cylation, the lipase-fatty acid intermediate is cleaved, re- 
sulting in free lipase, a monoglyceride and a fatty acid. 
The resultant free fatty acids and monoglycerides are 
incorporated into bile acid-phospholipid micelles, which 
are subsequently absorbed at the level of the brush bor- 
der of the small intestine. The micelles eventually enter 
the peripheral circulation as chylomicrons. Accordingly, 
compounds, including lipase inhibitors that selectively 
limit or inhibit the absorption of ingested fat precursors 
are useful in the treatment of conditions including obes- 
ity, hyperiipidemia, hyperlipoproteinemia, Syndrome X, 
and the like, 

[0128] .Pancreatic lipase mediates the metabolic 
cleavage of fatty acids from triglycerides at the 1- and 
3-carbon positions. The primary site of the metabolism 
of ingested fats is in the duodenum and proximal jeju- 
num by pancreatic lipase, which is usually secreted in 
vast excess of the amounts necessary for the break- 
down of fats in the upper small intestine. Because pan- 
creatic lipase is the primary enzyme required for the ab- 
sorption of dietary triglycerides, inhibitors have utility in 
the treatment of obesity and the other related conditions. 
[01 29] Gastric lipase is an immunologically distinct li- 
pase that is responsible for approximately 1 0 to 40% of 
the digestion of dietary fats. Gastric lipase is secreted 
in response to mechanical stimulation, ingestion of food, 
the presence of a fatty meal or by sympathetic agents. 
Gastric lipolysis of ingested fats is of physiological im- 



portance in the provision of fatty acids needed to trigger 
pancreatic lipase activity in the intestine and is also of 
importance for fat absorption in a variety of physiological 
and pathological conditions associated with pancreatic 

5 insufficiency. See, for example, C.K. Abrams, et al., 
Gastroenterology, 92, 125 (1987). 
[0130] A variety of lipase inhibitors are known to one 
of ordinary skill in the art. However, in the practice of 
certain of the methods, pharmaceutical compositions 

to and kits of the instant invention, generally preferred li- 
pase inhibitors are those inhibitors that are selected 
from the group consisting of lipstatin, tetrahydrolipstatin 
(orlistat), FL-386, WAY-121898, Bay-N-3176, valilac- 
tone, esterastin, ebelactone A, ebelactone B and RHC 

15 80267. 

[0131] The pancreatic lipase inhibitors lipstatin, 2S, 
3S, 5S, 7Z, 10Z)-5-[(S)-2-formamido-4-methyl-valeryl- 
oxy]-2-hexyl-3-hydroxy-7, 1 0-hexadecanoic acid lac- 
tone, and tetrahydrolipstatin (orlistat), 2S, 3S, 5S)-5- 
20 [(S)-2-formamido-4-methyl-valeryloxy]-2-hexyl-3-hy- 
droxy-hexadecanoic acid lactone, and the variously 
substituted N-formylleucine derivatives and stereoi- 
somers thereof, are disclosed in U.S. patent number 
4,598,089. 

25 [0132] The pancreatic lipase inhibitor FL-386, 1-[4- 
(2-methylpropyl)cyclohexyl]-2-[(phenylsulfonyl)oxy]- 
ethanone, and the variously substituted sulfonate deriv- 
atives related thereto, are disclosed in U.S. patent 
number 4,452,813. 

30 [0133] The pancreatic lipase inhibitor WAY-121898, 
4-phenoxyphenyl-4-methylpiperidin-1-yl-carboxylate, 
and the various carbamate esters and pharmaceutical ly 
acceptable salts related thereto, are disclosed in U.S. 
patent numbers 5,512,565; 5,391,571 and 5,602,151 . 

35 [0134] The lipase inhibitor Bay-N-3176, N-3-trifluor- 
omethylphenyl-N'-S-chloro^'-trifluoromethylphenylu- 
rea, and the various urea derivatives related thereto, are 
disclosed in U.S. patent number 4,405,644. 
[01 35] The pancreatic lipase inhibitor valilactone, and 

40 a process for the preparation thereof by the microbial 
cultivation of Actinomycetes strain MG147-CF2, are dis- 
closed in Kitahara, et al., J. Antibiotics, 40 (11), 
1647-1650(1987). 

[01 36] The lipase inhibitor esteracin, and certain proc- 
45 esses for the preparation thereof by the microbial culti- 
vation of Streptomyces strain ATCC 31336, are dis- 
closed in U.S. patent numbers 4,189,438 and 
4,242,453. 

[0137] The pancreatic lipase inhibitors ebelactone A 
so and ebelactone B, and a process for the preparation 
thereof by the microbial cultivation of Actinomycetes 
strain MG7-G1 , are disclosed in Umezawa, et al., J. An- 
tibiotics, 33, 1594-1596 (1980). The use of ebelactones 
A and B in the suppression of monoglyceride formation 
55 is disclosed in Japanese Kokai 08-143457, published 
June 4, 1996. 

[0138] The lipase inhibitor RHC 80267, cyclo-O.O 1 - 
[(1 ,6-hexanediyl)-bis-(iminocarbonyl)]dioxime, and the 
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various bis(iminocarbonyl)dioximes related thereto may 
be prepared as described in Petersen et al., Liebig's An- 
nalen, 562, 205-229 (1949). The ability of RHC 80267 
to inhibit the activity of myocardial lipoprotein lipase is 
disclosed in Carroll et al., Lipids, 27, pp. 305-307 (1 992) 5 
and Chuang et al., J. MoL Cell Cardiol., 22, 1009-1016 
(1990). 

[0139] A glucosidase inhibitor inhibits the enzymatic 
hydrolysis of complex carbohydrates by glycoside hy- 
drolases, for example amylase or maltase, into bioavail- 
able simple sugars, for example, glucose. The rapid 
metabolic action of glucosidases, particularly following 
the intake of high levels of carbohydrates, results in a 
state of alimentary hyperglycemia which, in adipose or 
diabetic subjects, leads to enhanced secretion of insu- 
lin, increased fat synthesis and a reduction in fat degra- 
dation. Following such hyperglycemias, hypoglycemia 
frequently occurs, due to the augmented levels of insulin 
present. Additionally, it is known that both hypoglycemi- 
as and chyme remaining in the stomach promotes the 
production of gastric juice, which initiates or favors the 
development of gastritis or duodenal ulcers. According- 
ly, glucosidase inhibitors are known to have utility in ac- 
celerating the passage of carbohydrates through the 
stomach and inhibiting the absorption of glucose from 
the intestine. Furthermore, the conversion of carbohy- 
drates into lipids of fatty tissue and the subsequent in- 
corporation of alimentary fat into fatty tissue deposits is 
accordingly reduced or delayed, with the concomitant 
benefit of reducing or preventing the deleterious abnor- 
malities resulting therefrom. 

[0140] In combination with a neurotensin receptor lig- 
and, any glucosidase inhibitor may be employed; how- 
ever, a generally preferred glucosidase inhibitor com- 
prises an amylase inhibitor. An amylase inhibitor is a glu- 
cosidase inhibitor that inhibits the enzymatic degrada- 
tion of starch or glycogen into maltose. The inhibition of 
such enzymatic degradation is beneficial in reducing 
amounts of bioavailable sugars, including glucose and 
maltose, and the concomitant deleterious conditions re- 
sulting therefrom. 

[0141] A variety of glucosidase and amylase inhibitors 
are known to one of ordinary skill in the art. However, in 
the practice of the methods and pharmaceutical compo- 
sitions of the instant invention, generally preferred glu- 
cosidase inhibitors are those inhibitors that are selected 
from the group consisting of acarbose, adiposine, 
voglibose, miglitol, emiglitate, MDL-25637, camiglib- 
ose, tendamistate, AI-3688, trestatin, pradimicin-Q and 
salbostatin. 

[0142] The glucosidase inhibitor acarbose, O- 
4,6-dideoxy-4-[[(1S,4R,5S,6S)-4,5,6-trihydroxy-3-(hy- 
droxymethyl)-2-cyclohexen-1-yl]amino]-a-glucopyran- 
osyl-(1 — >4)-0-oc-D-glucopyranosyl-(1 — >4)-D-gIu- 
cose, the various amino sugar derivatives related there- 
to and a process for the preparation thereof by the mi- 
crobial cultivation of Actinoplanes strains SE 50 (CBS 
961 .70), SB 18 (CBS 957.70), SE 82 (CBS 615.71), SE 



50/13 (614.71) and SE 50/110 (674.73) are disclosed in 
U.S. patent numbers 4,062,950 and 4,174,439 respec- 
tively. 

[0143] The glucosidase inhibitor adiposine, consist- 
ing of adiposine forms 1 and 2, is disclosed in U.S. pat- 
ent number 4,254,256. Additionally, a process for the 
preparation and purification of adiposine is disclosed in 
Namiki et al., J. Antiobiotics, 35, 1234-1236 (1982). 
[0144] The glucosidase inhibitor voglibose, 3,4-dide- 
oxy-4-[[2-hydroxy-1-(hydroxymethyl)ethyl]amino]-2-C- 
(hydroxymethyl)-D-epi-inositol, and the various N-sub- 
stituted pseudo-aminosugars related thereto, are dis- 
closed in U.S. patent number 4,701,559. 
[0145] The glucosidase inhibitor miglitol, (2R t 3R } 4rl, 
5S)-1-(2-hydroxyethyl)-2-(hydroxymethyl)-3,4,5-piperi- 
dinetriol, and the various 3,4,5-trihydroxypiperidines re- 
lated thereto, are disclosed in U.S. patent number 
4,639,436. 

[01 46] The glucosidase inhibitor emiglitate, ethyl p-[2- 
[(2fl,3fl,4fl,5S)-3 l 4,5-trihydroxy-2-(hydroxymethyl)pip- 
eridino]ethoxy]-benzoate, the various derivatives relat- 
ed thereto and pharmaceutical ly acceptable acid addi- 
tion salts thereof, are disclosed in U.S. patent number 
5,192,772. 

[0147] The glucosidase inhibitor MDL-25637, 
2,6-dideoxy-7-Op~D-glucopyrano-syl-2,6-imino-D- 
glycero-L-gluco-heptitol, the various homodisaccha- 
rides related thereto and the pharmaceutically accepta- 
ble acid addition salts thereof, are disclosed in U.S. pat- 
ent number 4,634,765. 

[0148] The glucosidase inhibitor camiglibose, methyl 
6-deoxy-6-[(2R,3R,4R,5S)-3 ( 4,5-trihydroxy-2-(hy- 
droxymethyl)piperidino]-a-D-glucopyranoside sesqui- 
hydrate, the deoxy-nojirimycin derivatives related there- 
to, the various pharmaceutically acceptable salts there- 
of and synthetic methods for the preparation thereof, are 
disclosed in U.S. patent numbers 5,157,116 and 
5,504,078. 

[0149] The amylase inhibitor ten dam istat, the various 
cyclic peptides related thereto and processes for the 
preparation thereof by the microbial cultivation of Strep- 
tomyces tendae strains 4158 or HAG 1226, are dis- 
closed in U.S. Patent Number 4,451 ,455. 
[0150] The amylase inhibitor AI-3688, the various cy- 
clic polypeptides related thereto, and a process for the 
preparation thereof by the microbial cultivation of Strep- 
tomyces aureofaciens strain FH 1656, are disclosed in 
U.S. patent number 4,623,714. 
[0151] The amylase inhibitor trestatin, consisting of a 
mixture of trestatin A, trestatin B and trestatin C, the var- 
ious trehalose-containing aminosugars related thereto 
and a process for the preparation thereof by the micro- 
bial cultivation of Streptomyces dimorphogenes strains 
NR-320-OM7HB and NR-320-OM7HBS, are disclosed 
in U.S. patent number 4,273,765. 
[0152] The glucosidase Inhibitor pradimicin-Q and a 
process for the preparation thereof by the microbial cul- 
tivation of Actinomadura verrucospora strains R103-3 
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or A10102, are disclosed in U.S. patent numbers 
5,091,418 and 5,217,877, respectively. 
[01 53] The glycosidase inhibitor salbostatin, the vari- 
ous pseudosaccharides related thereto, the various 
pharmaceuticaliy acceptable salts thereof and a proc- 
ess for the preparation thereof by the microbial cultiva- 
tion of Streptomyces albus strain ATCC 21 838, are dis- 
closed in U.S. patent number 5,091 ,524. 
[0154] Preferred lipase inhibitors comprise com- 
pounds selected from the group consisting of lipstatin, 
tetrahydrolipstatin, FL-386, WAY-121898, Bay-n-3176, 
valilactone, esteracin, ebelactone A, ebelactone B, 
RHC 80267, stereoisomers thereof, and pharmaceuti- 
caliy acceptable salts of said compounds and stereoi- 
somers. The compound tetrahydrolipstatin is especially 
preferred. 

[0155] Preferred glucosidase inhibitors comprise 
compounds selected from the group consisting of acar- 
bose, adiposine, voglibose, miglitol, emiglitate, MDL- 
25637, camiglibose, pradimicin-Q, and salbostatin. An 
especially preferred glucosidase inhibitor is acarbose. 
Especially preferred glucosidase inhibitors further com- 
prise amylase inhibitors that are selected from the group 
consisting of tendamistate, AI-3688 and trestatin. 
[0156] in addition, the present invention includes the 
use of a neurotensin receptor ligand in combination with 
apo B secretion/MTP inhibitors. 
[01 57] A variety of apo B secretion/MTP inhibitors are 
known to one of ordinary skill in the art. Although any 
apo B secretion/MTP inhibitor may be used in the prac- 
tice of the methods and pharmaceutical compositions of 
the instant invention, generally preferred apo B secre- 
tion/MTP inhibitors include those compounds that are 
disclosed in, for example, European patent application 
publication numbers EP 643057, EP 719763, EP 
753517, EP 764647, EP 765878, EP 779276, EP 
779279, EP 799828, EP 799829, EP 802186, EP 
802188, EP 802192, and EP 802197; PCT Application 
Publication Numbers WO 96/13499, WO 96/331 93, WO 
96740640, WO 97/26240, WO 97/43255, WO 97/43257, 
WO 98/16526 and WO 98/23593; and U.S. patent num- 
bers 5,595,872; 5,646,162; 5,684,014; 5,712,279; 
5,739,135 and 5,789,197. 

[0158] Especially preferred apo-B secretion/MTP in- 
hibitors are those biphenyl-2-carboxy lie acid-tetrahydr- 
oisoquinolin-6-yl amide derivatives disclosed in PCT ap- 
plication publication numbers WO 96/40640 and WO 
98/23593. Especially preferred apo B secretion/MTP in- 
hibitors disclosed in PCT application publication num- 
bers WO 96/40640 and WO 98/23593, and useful in the 
methods and pharmaceutical compositions of the 
present invention, are 4 , -trifluoromethyl-biphenyl-2-car- 
boxylic acid-[2-(1 H-[1 ,2,4]triazol-3-ylmethyl)- 

1 ,2,3,4-tetrahydroisoquin-6-yl]-arnide and 4'-trifluor- 
omethyl-biphenyl-2rcarboxylic acid-[2-(acetylaminoe- 
thyl)-1,2,3,4-tetrahydroisoquinolin-6-yl]-amide. 
[01 59] Another especially preferred class of apo B se^ 
cretion/MTP inhibitors is disclosed in U.S. patent num- 



bers 5,595,872; 5,721 ,279; 5,739,135 and 5,789,197. 
[0160] Especially preferred apo B secretion/MTP in- 
hibitors disclosed in U.S. patent numbers 5,595,872; 
5,721,279; 5,739,135 and 5,789,197 and useful in the 

5 methods and pharmaceutical compositions of the 
present invention, are 9-(4-{4-t4trifluoromethyl-biphe- 
nyl-2-carbonyl)-amino]-piperidin-1-yl}-butyl-9H-flu- 
orene-9-carboxylic acid-(2 f 2,2-trif luoroethyl)-amide and 
9-{4-[4-(2-benzothiazol-2-yl-benzoylamino)-piperidin- 

10 1 -y1]-butyl}-9H-f luorene-9-carboxylic acid-(2,2,2-trif- 
luoroethyl)-amide. 

[0161] Another class of especially preferred apo B se- 
cretion/MTP inhibitors is disclosed in PCT application 
publication number WO 98/16526. 

15 [0162] Especially preferred apo B secretion/MTP in- 
hibitors disclosed in PCT application publication number 
WO 98/16526, and useful in the methods and pharma- 
ceutical compositions of the present invention, are [11 
a-R]-8-[(4-cyanophenyl)methoxy]-2-cyclopentyl-7- 

20 (prop-2-enyl)-2,3,11 ,11 a-tetrahydro-6H-pyrazino[1 ,2b] 
isoquinoline-1 ,4-dione and [1 1 a-R]-cyclopentyl-7- 
(prop-2-enyl)-8-[(pyridin-2-yl)methoxy]-2,3,1 1 ,11 a-tet- 
rahydro-6H-pyrazino[1 ,2b]isoquinoline-1 ,4-dione. 
[0163] Another especially preferred class of apo B se- 

25 cretion/MTP inhibitors is disclosed in U.S. patent 
number 5,684,014. 

[0164] An especially preferred apo B secretion/MTP 
inhibitor disclosed in U.S. patent number 5,684,01 4, and 
useful in certain of the methods and pharmaceutical 

30 compositions of the present invention, is 2-cyclopentyl- 
2-t4-(2,4-dimethyl-pyrido[2,3-b]indol-9-ylmethyl)-phe- 
nyl]-N-(2-hydroxy-1-phenyl-ethyl)-acetamide. 
[0165]. Yet another class of especially preferred apo 
B secretion/MTP inhibitors is disclosed in U.S. patent 

35 number 5,646,1 62. 

[0166] An especially preferred apo B secretion/MTP 
inhibitor disclosed in U.S. patent number 5,646, 1 62 and 
useful in the methods and pharmaceutical compositions 
of the present invention, is 2-cyclopentyl-N-(2-hydroxy- 

40 l-phenylethyl)-2-[4-(quinolin-2-ylmethoxy)-phenyl]- 
acetamide. 

[0167] Additional apo B secretion/MTP inhibitors that 
can be used in combination with a neurotensin receptor 
ligand are disclosed in U.S. provisional patent applica- 
45 tion number 60/1 64,803. Examples of specific preferred 
apo B secretion/MTP inhibitors disclosed in that appli- 
cation include: 

7-amino-quinoline-3-carboxylic acid ethyl ester; 
so 7-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]- 
quinoline-3-carboxylic acid ethyl ester; 
7-[(4 , -trifluoromethyl-biphenyl-2-carbonyl)-amino]- 
quinoline-3-carboxylic acid; 7-((4'-trifluoromethyl- 
biphenyl-2-carbonyl)-amino]-quinoline-3-carboxyl- 
55 ic acid (dipyridin-2-ylrmethyl)-amide; 

7-[(4 , -trifluoromethyl-biphenyl-2-carbonyl)-amino]- 
quinoline-3-carboxylic acid (dipyridin-2-yl-methyl)- 
amide, ethanesutfonate; 
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7-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]- 
quinoline-3-carboxylic acid (dipyridin-2-yi-methyl)- 
amide, bis-ethanesulfonate; 
7-[(4'-trifluoromethyl-biphenyl-2<:arbonyl)-amino]- 
quinoline-3-carboxylic acid (phenylpyridin-2-yl-me- 5 
thyl)-amide; 

7-[(4 , -trifluoromethyl-biphenyl-2-carbonyl)-amino]- 
quinoline-3-carboxylic acid (phenyl-pyridin-2-yl- 
methyl)-amide, ethanesuifonate; 
(S)-7-[(4'-trifluoromethyl-biphenyl-2-carbonyi)-ami- 10 
no]-quinoline-3-carboxylic acid (phenyl-pyridin- 
2-yl-methyl)-amide; 

(S)-7-[(4Mrifluoromethyl-biphenyl-2-carbonyl)-ami- 
no]-quinoline-3-carboxylic acid (phenyl-pyridin- 
2-yl-methyl)-amide, ethanesuifonate; 15 
(S)-7-[(4'-trifluoromethyl-bipheny!-2-carbonyl)-ami- 
no]-quinoline-3-carboxy!ic acid (phenyl-pyridin- 
2-yl-methyl)-amide, bis-ethanesulfonate; 
(f?)-7-[(4'-trifluoromethyl-biphenyl-2-carbonyl)- 
amino]-quinoline-3-carboxylic acid (phenyl-pyridin- 20 
2-yl-methyl)-amide; 

(fl)-7-[(4'-trifluoromethyl-biphenyi-2-cart3onyl)- 
amino]-quinoline-3-carboxylic acid (phenyl-pyridin- 
2-yl-methyl)-amide, ethanesuifonate; . 
7-[(4 , -trifluoromethyl-biphenyl-2-carbonyl)-amino]- 25 
quinoline-3-carboxyIic acid (phenylpyridin-2-yl-me- 
thyl)-amide, bis-ethanesulfonate; 
7-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]- 
quinoline-3-carboxylic acid (1 -carbamoyl-2-phenyl- 
ethyl)-amide; 30 
7-[(4 , -trifluoromethyl-biphenyl-2-carbonyl)-amino]- 
quinoline-3-carboxylic acid (carbamoyl-phenyl-me- 
thyl)-amide; 

7-[(4 , -trifluoromethyl-biphenyl-2-carbonyl)-amino]- 
quinoline-3-carboxyIic acid propylamide; 35 
7-[(4'-trifluoromethYl-biphenyl-2-carbonyl)-amino]- 
quinoline-3-carboxylic acid (2,2,2-trifluoro-ethyl)- 
amide; 

7-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]- 
quinoline-3-carboxylic acid (1-methyl-1 -phenyl- *o 
ethyl)-amide; 

7-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]- 
quinoline-3-carboxylic acid cyclopentylamide; 
7-[(4'-trifluoromethyl-biphenyl-2-carbonyI)-amino]- 
quinoIine-3-carboxylic acid (1 -phenyl-propyl)- 45 
amide; 

(^^-[(^-trifluoromethyl-biphenyl^-carbonyl)- 
amino]-quinoline-3-carboxylic acid (1-phenyl- 
ethyl)-amide, ethanesuifonate; 
7-[(4 , -trifluoromethyl-biphenyl-2-carbonyl)-aminol- so 
quinoline-3-carboxylic acid (l-phenyl-ethyl)-amide; 
7-[(4 , -trifluoromethyl-biphenyl-2-carbonyl)-aminoJ- 
quinoline-3-carboxylic acid (1-pyridin-2-yl-propyl)- 
amide; 

(RJ^-fC^-trifluoromethyl-biphenyl^-carbonyl)- 55 
amino]-quinoline-3-carboxylic acid (1 -pyridin-2-yl- 
propyl)-amide; 

(R)-7-[(4'-trifluoromethyl-biphenyl-2-carbonyl)- 



amino]-quinoline-3-carboxylic acid (1-pyridin-2-yl- 
propyl)-amide, ethanesuifonate; 
(S)-7-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-ami- 
no]-quinoline-3-carboxylic acid (1-pyridin-2-yl-pro- 
pyl)-amide; 

(S)-7-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-ami- 
no]-quinoline-3-carboxylic acid (1 -pyridin-2-yl-pro- 
pyl)-amide ethanesuifonate; 
7-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]- 
quinoline-3-carboxylic acid (1 -pyridin-2-yl-propyl)- 
. amide, ethanesuifonate; 

7-[(4 , -trifluoromethyl-biphehyl-2-carbonyl)-amino]- 
quinoline-3-carboxylic acid (pyridin-2-ylmethyl)- 
amide, ethanesuifonate; 

7-[(4 , -trifluoromethyl-biphenyl-2-carbonyl)-aminoj- 
quinoline-3-carboxylic acid (2-pyridin-2-yl-ethyl)- 
amide, ethanesuifonate; 

7-[(4 , -trifluoromethyl-biphenyl-2-carbonyl)-amino]- 
quinoline-3-carboxylic acid ethylamide, ethanesui- 
fonate; 

7-[(4 , -trifluoromethyl-biphenyl-2-carbonyl)-amino]- 
quinoline-3-carboxylic acid butylamide, ethanesui- 
fonate; 

7-[(4 , -trifluoromethyl-biphenyl-2-carbonyl)-amino]- 
quinoline-3-carboxylic acid (thiophen-2-ylmethyl)- 
amide, ethanesuifonate; 

7-[(4 , -trifluoromethyl-biphenyl-2-carbonyl)-amino]- 
quinoline-3-carboxylic acid (1 -methyl-1 -pyrldin- 
2-yl-ethyl)-amide; 

(S)-7-[(4 , -trifiuoromethyl-biphenyl-2-carbonyl)-am»- 
no]-quinoline-3-carboxylic acid (1 -pyridin-2-yl- 
ethyi)-amide; 

(R)-7-[(4 , -trifluoromethyl-biphenyl-2-carbonyl)- 
amino]-quinoline-3-carboxylic acid (1-pyridin-2-yl- 
ethyl)-amide ethanesuifonate; 
7-[(4 , -trifluoromethyl-biphenyl-2-carbonyl)-amino]- 
quinoline-3-carboxylic acid (1-pyridin-2-yt-ethyl)- 
amide; 

7-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]- 
quinoline-3-carboxylic acid (1-pyridin-2-yI-ethyl)- 
amide ethanesuifonate; 

7-t(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]- 
quinoline-3-carboxylic acid amide; 
7-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]- 
quinoline-3-carboxylic acid benzylamide; 
7-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]- 
quinoline-3-carboxylic acid 4-methoxy-benzyla- 
mide; 

7-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]- 
quinoline-3-carboxylic acid 4-chlorobenzylamide; 
7-[(4 , -trifluoromethyl-biphenyl-2-carbonyl)-amino]- 
quinoline-3-carboxylic acid 4-methyl-benzylamide; 
7-[(4 , -trifluoromethyl-biphenyl-2-carbonyl)-amino]- 
quinoline-3-carboxylic acid cyclopropylmethyl- 
amide; 

7-[(4 , -trifluoromethyl-biphenyl-2-carbonyl)-amino]- 
quinoline-3-carboxylic acid 4-fluorobenzylamide; 
7-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]- 
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quinoline-3-carboxylic acid isopropyl-amide; 
/-[(^-trifluoromethyl-biphenyl^-carbonyO-amino)- 
quinoline-3-carboxylic acid benzhydryl-amide; 
/-[(^-trifluoromethyl-biphenyl^-oarbonyO-amino]- 
quinoline-3-carboxylic acid cyclopropylamide; 
/-[(^-trifiuoromethyl-biphenyl^-carbonyO-amino]- 
quinoline-3-carboxylic acid [1 -(4-fluoro-phenyl)- 
ethyi]-amide; 

/-[(^-tritiuoromethyl-biphenyl^-carbonyO-amino]- 
quinoline-3-carboxylic acid 3-methyl-benzylamide; 
7-[(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]- 
quinoline-3-carboxylic acid 3-methoxy-benzyla- 
mide; 

/-[(^-tritluoromethyl-biphenyl^-carbonyl^amino]- 
quinoline-3-carboxylic acid 3-chlorobenzylamide; 
y-K^-trifluoromethyl-biphenyl^-carbonylJ-amino]- 
quinoline-3-carboxylic acid 2-fluorobenzylamide; 
y-K^-trifluoromethyl-biphenyl^-carbonylJ-amino]- 
quinoline-3-carboxylic acid 3-fluorobenzylamide; 
/-[(^-trifluoromethyl-biphenyl^-carbonyO-amino]- 
quinoline-3-carboxylic acid 2-methyl-benzylamide; 
y-ff^-trifluoromethyl-biphenyl^-carbonyO-amino]- 
quinoline-3-carboxylic acid 2-methoxy-benzyla- 
mide; 

7-t(4'-trifluoromethyl-biphenyl-2-carbonyl)-amino]- 
quinoline-3-carboxylic acid 2-chlorobenzylamide; 
4'-trifluoromethyl-biphenyl-2-carboxylic acid p- 
(pyrrolidine-1-carbonyl)-quinolin-7-yl]amide; 
4'-trifluoromethyl-biphenyl-2-carboxylic acid [3- 
(moroholine-4-carbonyl)-quinolin-7-yl]amide; 
7-t(4'-trffluoromethyl-biphenyl-2-cart)onyl)-amino]- 
quinoline-3-carboxylic acid diethylamide; 
4Mrffluoromethyl-biphenyl-2-cait>oxylic acid [3- 
(piperidine-1 -carbonyl)quinolin-7-yl]-amide; and 
the pharmaceutical^ acceptable saits and prodrugs 
thereof, and salts of the prodrugs. 

[0168] In addition, a neurotensin receptor ligand can 
be used in combination with one or more additional com- 
pounds that are neurotensin receptor ligands such as 
those set forth above. 

Some abbreviations used in this application are defined 



below: 




GTP 


Guanosine 5'-triphosphate 


GDP 


Guanosine 5'-diphosphate 


DTT 


Dithiothreitol 


PEI 


Polyethylene imine 


FLIPR 


Flouresence imaging plate reader 


DMSO 


Dimethylsulfoxide 


HEPES 


(N-[2-Hydroxyethyl]piperazine-N'- 




[2-ethanesulfonic acid]) 


NT 


Neurotensin 


BSA 


Bovine serum albumin 


PBS 


Phosphate buffered saline 


EDTA 


Ethylenediaminetetraacetic acid 


EGTA 


Ethylene glycol-bis(P-aminoethyl ether) N,N, 




N\N*-tetraacetic acid 



[0169] All documents cited herein are hereby incorpo- 
rated by reference. 

[0170] The examples presented below are intended 
to illustrate particular embodiments of the invention, and 
5 are not intended to limit the scope of the specification, 
including the claims, in any manner. 

Examples 

10 SATURATION BINDING: GTPypSI BINDING 

[0171] Agonist-stimulated GTP-ypsS] binding is a reli- 
able method for the determination of agonist efficacy 
and potency at G-protein-coupled receptors (GPCRs). 

15 GDP binds preferentially over GTP at unactivated het- 
erotrimeric G protein alpha subunits. When an agonist 
activates a GPCR, the GDP is displaced by GTP (or 
GTP analogs) causing dissociation of the alpha subunit 
from the beta and gamma subunits of the heterotrimeric 

20 G protein. To measure agonist efficacy and potency GT- 
Pyp 5 S] is used instead of GTP. 



Well 






STOCK 


FINAL 




+ 


[GTPtP 5 S]] 


[GTPTpsS]] 


A 


1,2 


3,4 


1 nM 


0.05 nM 


B 


1,2 


3,4 


2nM 


0.1 nM 


C 


1,2 


3,4 


5nM 


0.25 nM 


D 


1,2 


3,4 


10 nM 


0.5 nM 


E 


1,2 


3,4 


15 nM 


0.75 nM 


F 


1,2 


3,4 


20 nM 


1 nM 


G 


1,2 


3,4 


100 nM 


5 nM 


H 


1,2 


3,4 


200 nM 


10 nM 



35 

Specific Activity of GTP-ypsS] is approximately 1250 Ci/ 
mmole. The useful life of GTPtf^S] is about one month. 
Radioactivity calculators that are well know to those 
skilled in the art can be used to determine the actual 
40 concentration of stock GTPy^S]. 
[0172] To each well add in order: 

20 uJ binding buffer to wells 
20 u.l of neurotensin in binding buffer (1 u,M final) to 
45 V wells 

10 u.l appropriate concentration of GTPyP 5 S] in 
binding buffer 

170 \l\ membranes from cells expressing neuro- 
tensin receptors diluted to 20 u,g/170 uJ in binding 
so buffer. 

[0173] Binding buffer: 

50 mM Hepes/5 mM MgClg, pH 7.4 
55 150mMNaCI 
2uJv1GDP 

1 mM dithiothreitol (DTT) 
Protease inhibitors 
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1 00 u.g/ml bacitracin 
100 ng/ml benzamidine 
5 u.g/ml aprotinin 
5 ng/ml leupeptin 

[0174] The protease inhibitors can be obtained from 
Sigma, St. Louis, MO. 
[0175] Wash buffer: 

50 mM Hepes/10 mM MgCI 2 , pH 7.4, ice cold 
[0176] Procedure: 

1 . Set up assay in a 96 well filtering system (Unifil- 
ter® GF/C™, Packard Instrument Company, Meri- 
den, CT). 

2. Incubate 60-90 minutes shaking at room temper- 
ature. 

3. Using a cell Harvester, aspirate samples into 
processing head. Use a pre-soaked (water is fine) 
filter. (Do not use polyethylene imine (PEI)) 

4. Wash four times with cold wash buffer. 

5. Dry plate, add 25 u.l of scintillation fluid to each 
well. 

6. Count samples. 

[0177] Data Analysts: 

Analyze data as you would for a radioligand bind- 
ing saturation curve. Subtract the mean of the "minus" 
wells from the mean of the "plus" wells. Then convert to 
pmoles/mg protein bound and perform non-linear re- 
gression to determine the K d for GTPy[ 35 S] binding. 

CA++ MOBILIZATION USING THE FLIPR ASSAY 

[0178] Another measure of agonist efficacy and po- 
tency is the stimulation of intracellular calcium release. 
Receptors coupled to the heterotrimeric G protein Gq 
leads to stimulation of phospholipase C. Activation of 
Phospholipase C leads to the production of diacylgylerol 
and 1 ,4,5-inositol-trisphosphate (IP 3 ). IP 3 then binds to 
IP 3 receptors stimulating release of intracellular Ca^. 
Stimulation of Ca ++ release can be measured using flu- 
orescent dyes that bind Ca++ such as Fluo-4AM and Fu- 
ra-2AM (Molecular Probes, Inc., Eugene, OR). The fol- 
lowing is a protocol for measuring intracellular Ca ++ re- 
lease mediated by neurotensin agonists. The measure- 
ment of Ca^ released upon GPCR activation is known 
to those skilled in the art and other methods can also be 
used. 

All solution components are listed below. 

1 . Prepare hepes saline and probenecid solutions 
fresh for each assay. 1 L of assay buffer is sufficient 
for a small-scale experiment. 

2. Prepare 11 ml dye solution per 96 well cell plate. 
Aliquot 100 u.l per well; incubate at 37°C, C0 2 incu- 
bator, 1 hour. 

3. Prepare plate containing compound to be tested, 
diluting compound to be tested in assay buffer (pre- 



pare assay buffer just before use). Allow 100 u.l ex- 
cess compound to be tested volume per well. For 
example, if 50 \i\ compound to be tested will be add- 
ed to 1 00 u.l cells, then add 1 50 \i\ 3x concentrated 
5 compound per well. 

4. Empty media from cell plate and wash with assay 
buffer on scatron plate washer (if doing large 
amounts of plates). For smaller amount of plates, 
can aspirate carefully. Equilibrate cells 10 minutes 

10 in assay buffer. 

5. Load cell plate and drug plate into FLIPR; run ex- 
periment. 

[0179] Hepes saline- 1L 

15 

29ml5MNaCI(145mMfinal) 
5 ml 2M Glucose (10 mM final) 
1.65 ml 3M KCI (5 mM final) 
1 mMMMgS0 4 (1 mM final) 
20 1 0 ml 1 M Hepes (1 0 mM final) 
2mMMCaCI 2 (2mMfinal) 

[0180] Probenecid Solution - 12.5 ml 

25 925 mg probenecid (2.5 mM final) 

I. 25ml5NNaOH 

II. 25 ml Hepes saline 

[0181] Dye solution (11 ml) 

30 

1. Combine 11 ml serum-free medium and 110 uJ 
probenecid solution. 

2. In a separate tube, add 22 u.l dimethylsuifoxide 
(DMSO) to one vial fluo-4 AM; resuspend by pipet- 

35 ting up and down. Add 22 uJ 20% pluronics to this 
vial. Mix by pipetting-pluronics is very viscous. 
NOTE: Two fluo-4 vials can be used, and will result 
in a stronger signal. In this case, double DMSO/ 
pluronics volumes. 

40 3. Add fluo-3/pluronics suspension to serum-free 
medium; mix well by inversion. 

[0182] Assay Buffer (1% probenecid solution in 
hepes saline) 

45 

10 ml probenecid solution 
1 L hepes saline 
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SATURATION BINDING: [ 125 HNEURQTENS1N (NT) AT 
NEUROTENSIN RECEPTORS. 

[0183] 



Well 






Final 




+ 


[[125|]NT] 


A 


1.2 


3,4 


0.02 nM 


B 


1,2 


3,4 


0.05 nM 


C 


1,2 


3,4 


0.75 nM 


D 


1,2 


3,4 


0.10 nM 


E 


1,2 


3,4 


0.25 nM 


F 


1,2 


3,4 


0.50 nM 


G 


1,2 


3,4 


0.75 nM 


H 


1,2 


3,4 


1 .00 nM 



Total volume In each well is 200 u.l. 



[01 84] Specific activity of [ 125 I]NT is 2200 Ci/mmole. 
Radioactivity calculators that are well known in the art 
can be used to calculate the specific activities of the 
stock solutions. 

[01 85] To each well add in order: 

20 u.l buffer to "-" wells 

20 ul 10-u.M NT to V wells 

10 ul appropriate concentration of [ 125 !]NT 

1 70 uJ membranes diluted to 1 0 u.g/1 70 jil 

[0186] Binding buffer: 

50 mM Hepes/10 mM MgCI 2 , pH 7.4 

0. 2 % BSA (fraction V) 
Protease inhibitors 

1 00 u,g/ml bacitracin 
100 u.g/ml benzamidine 
5 u.g/ml aprotinin 
5 u.g/ml leupeptin 

[0187] Wash buffer: 

50 mM Hepes/10 mM MgClg, pH 7.4, ice cold. 
[0188] Procedure: 

1 . Set up assay in a 96 well filtering system (Unifil- 
ter® GF/C™, Packard Instrument Company, Meri- 
den, CT). 

2. Incubate 90-120 minutes shaking at room tem- 
perature 

3. Using a cell Harvester, aspirate samples into 
processing head. Use a filter pre-soaked is 0.3% 
PEL 

4. Wash four times with cold wash buffer. 

5. Dry plate, add 25 uJ scintillation fluid to each well. 

6. Count samples. 



Data Analysis 

[01 89] Subtract the mean of the "plus" wells from the 
mean of the "minus" wells. Then convert to fmoles/mg 
protein bound and perform non-linear regression to de- 
termine the for [ 125 1]NT binding. 
Note: This procedure can be modified to use tritiated 
neurotensin. 

COMPETITION BINDING: [ 125 I]NT AT NEUROTENSIN 
RECEPTORS 

[0190] Up to seven compounds can be tested in 7 
point competition curves in a 96 well format. The first six 
rows for each compound will be used for testing 6 com- 
pounds at 6 concentrations in duplicate. An example for 
a single compound is outlined below. The next com- 
pound would be in rows A-F, columns 3 and 4. A seventh 
compound can be placed in row G1-12 (-9 to -4). 



A1 ,2 


-9 


B1 ,2 


-8 


C1,2 


-7 


D1.2 


-6 


E1,2 


-5 


F1 ,2 


-4 



Wells H1.2 are for total counts per minute (cpm) 
bound. 

Wells H3,4 are for 1 u.M NT to determine non-spe- 
cific binding. 

Filter blanks (just buffer, no membranes) are in 
H5,6. 

[0191] Samples are made in the following stock con- 
centrations: 10- 3 , io-4 t 10-5, 10" 6 , 10- 7 , 10' 8 M. The final 
concentrations will be one order of magnitude less (10" 4 
to 1 0" 9 ). Stock concentration of compounds are usually 
25 mM so a 25:1 dilution is required. Make up 6 tubes 
labeled -4 to -9. Put 1 00 \i\ of binding buffer in each tube. 
Add 4 |xl of 25 mM stock to the tube labeled -4. Vortex 
and take 1 1 uJ of the -4 sample and add to the -5 tube. 
Repeat until all the dilutions are made. 
[0192] To each well add in order: 

20 |xl buffer to "total 0 wells (H1 , 2). 
20 u.l 1 0 u.M NT to wells H3, 4. 
170 u.l buffer to wells H5, 6. 
20 u.l of each concentration of compound to the ap- 
propriate wells. 

10 u.1 of 5 nM [ 125 i]NT to ail wells. 

1 70 u.1 membranes diluted to 1 0 u.g/1 70 uJ. 

[0193] Procedure: 

1 . Set up assay in a 96 well filtering system (Unifil- 
ter® GF/C™, Packard Instrument Company, Meri- 
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den, CT). 

2. Incubate 90-120 minutes shaking at room tem- 
perature. 

3. Using a cell Harvester, aspirate samples into 
processing head. Use a pre-soaked (0.3% PEI) fil- 
ter. 

4. Wash four times with cold wash buffer. . 

5. Dry plate, add 25 uJ of scintillation fluid to each 
well. 

6. Count samples. 

[0194] Binding buffer: 

50 mM Hepes/10 mM MgCI 2 , pH 7.4 (Made from 
1 0X stock) 

0.2 % BSA (fraction V) 

Protease inhibitors (Made up as 100X stock). 

1 00 u.g/ml bacitracin 
100 u,g/ml benzamidine 
5 ng/ml aprotinin 
5 ug/ml leupeptin 

[0195] Wash buffer: 

50 mM Hepes/10 mM MgCI 2> pH 7.4, ice cold (Made 
from 1 0X stock). 

AGONIST-MEDIATED GTPtP 5 S] BINDING ASSAY 

[0196] Up to seven compounds can be tested in 7 
point competition curves in a 96 well format. The first six 
rows for each compound will be used for testing 6 com- 
pounds at 6 concentrations in duplicate. An example for 
a single compound is outlined below. The next com- 
pound would be in rows A-F, columns 3 and 4. A seventh 
compound can be placed in row G1-12 (-9 to -4). 



A1,2 


-9 


B1,2 


-8 


C1.2 


-7 


D1,2 


-6 


El, 2 


-5 


F1,2 


-4 



Wells H1-4 are for basal GTPypS] bound. 
Wells H5,6 are for cold 1 0 nM GTP7S to determine 
non-specific binding. 

Filter blanks (just buffer, no membranes) are in 
H7.8. 

[01 97] Samples are made in the following stock con- 
centrations: 10- 3 , 10- 4 ( 10- 5 , 10" 6 , 10" 7 , 10" 8 M. The final 
concentrations will be one order of magnitude less (1 0 -4 
to 10' 9 ). Stock concentration of compounds are usually 
25 mM so a 25:1 dilution is required. Make up 6 tubes 
labeled -4 to -9. Put 1 00 uJ of binding buffer in each tube. 
Add 4 u.l of 25 mM stock to the tube labeled -4. Vortex 



and take 11 uJ of the -4 sample and add to the -5 tube. 
Repeat until all the dilutions are made. The first sample 
is always native neurotensin. 
[0198] To each well add in order: 

5 

20 uJ binding buffer to wells H 1 -4. 
20 jil of each concentration of compound to the ap- 
propriate wells. 

20 uJ of .1 00 |iM GTPyS to wells H5,6. 
10 1 0 u.l appropriate concentration of GTPtP 5 S] 

1 70 u.l membranes diluted to 20 u.g/1 70 |il in binding 
buffer. 

[0199] GTP7S binding buffer: 

15 

(Make fresh) 

50 mM Hepes/5 mM MgCI 2 , pH 7.4 
150 mM NaCI(3M) 
2u.MGDP(10mM) 
20 1 mM DTT (1 M) 
Protease inhibitors 

1 00 |ig/ml bacitracin 
1 00 u.g/ml benzamidine 
25 5 uxj/ml aprotinin 

5 ug/ml leupeptin 

[0200] Wash buffer: 

50 mM Hepes/1 0 mM MgCI 2 , pH 7.4, ice cold 
30 [0201] Procedure: 

1 . Set up assay in a 96 well filtering system (Unifil- 
ter® GF/C™, Packard Instrument Company, Meri- 
den, CT). 

35 2. Incubate 60 minutes shaking at room tempera- 
ture. 

3. Using a cell Harvester, aspirate samples into 
processing head. Use a pre-soaked (water is fine) 
filter. Do not use PEI. 
40 4. Wash four times with cold wash buffer. 

5. Dry plate, add 25 uJ scintillation fluid to each well. 

1 . 6. Count samples. 

[0202] Data Analysis: 

45 Analyze data as you would for a dose response 

curve. Convert to pmoles/mg bound. 

MEMBRANE PREPARATIONS FROM CELLS 

50 [0203] 

2. Harvest cells. For adherent cells (usually prepare 
1 0 1 50 mm plates) use PBS/EDTA to remove the 
cells. Spin down at 1 000 X g for 1 0 minutes at 4° C. 

55 Remove supernatant and resuspend in .1 0 ml ho- 
mogenization buffer. Let sit on ice for 10 minutes. It 
is noted that the ceils such as HEK293 orCHO cells 
expressing recombinant neurotensin receptors can 
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be used. In addition, native neurotensin receptor 
such as HT29 or SW cells can be used. 

3. Homogenize with 20 strokes of a tight-fitting 
glass/glass dounce homogenizer. 

4. Spin out nuclei and uniysed cells by centrifuging 
samples at 1000 X g for 10 minutes at 4° C. 

5. Transfer supernatant to new tube. 

6. Do two centrifugations at 25,000 X g for 20 min- 
utes in a Sorvall SS34 (or comparable) at 4° C. 

7. Resuspend in an appropriate volume of homog- 
enization buffer that will yield a protein concentra- 
tion 1 -5 mg/ml. Make 250 uJ aliquots of each sample 
plus one 1 0 p.1 aliquot for protein determination. For 
the protein assay dilute 1:5 and measure. 

[0204] 10x Homogenization buffer 

10mM EDTA 
10 mM EGTA 

10 mM Na bicarbonate pH 7.4 

[0205] 100x Protease inhibitors 

10 mg/ml benzamidine 
1 0 mg/ml bacitracin 
0.5 mg/ml leupeptin 
0.5 mg/ml aprotinin 



Claims 

1 . Use of a therapeutically effective amount of a com- 
pound that is a neurotensin receptor ligand in the 
manufacture of a medicament for the treatment of 
obesity in an obese patient or a patient at risk of 
becoming obese. 

2. The use of claim 1 wherein the neurotensin receptor 
ligand is a neurotensin-1 receptor ligand. 

3. The use of claim 1 wherein the neurotensin receptor 
ligand is a neurotensin-2 receptor ligand. 

4. The use of claim 1 wherein the neurotensin receptor 
ligand is a neurotensin-3 receptor ligand. 

5. The use of claim 1 wherein the ligand is an agonist. 

6. The use of claim 1 wherein the ligand is an antag- 
onist. 

7. The use of claim 1 wherein the ligand is a neuro- 
tensin-1 receptor agonist. 

8. The use of claim 1 wherein the ligand is a selective 
neurotensin-1 receptor agonist. 

9. A pharmaceutical composition comprising: 



a) a compound that is a neurotensin receptor 
ligand; and 

b) a second compound useful for the treatment 
5 of obesity, diabetes, sexual dysfunction, 

atherosclerosis, insulin resistance, impaired 
glucose tolerance, hypercholesterolemia or 
hypertriglyceridemia. 

10 1 0. The pharmaceutical composition of claim 9 wherein 
the neurotensin receptor ligand is a neurotensin-1 
receptor agonist. . 

1 1 . The pharmaceutical composition of claim 9 wherein 
15 the second compound is a p 3 -adrenergic receptor 

agonist, a cholecystokinin-A agonist, a monoamine 
reuptake inhibitor, a sympathomimetic agent, a se- 
rotoninergic agent, a dopamine agonist, a melano- 
cyte-stimu latin g hormone receptor agonist or mi- 

20 metic, a melanocyte-stimulating hormone receptor 
analog, a cannabinoid receptor antagonist, a mela- 
nin concentrating hormone antagonist, leptin, a lep- 
tin analog, a leptin receptor agonist, a galanin an- 
tagonist, a bombesin agonist, a neuropeptide-Y an- 

25 tagonist, a thyromimetic agent, dehydroepiandros- 
terone or an analog thereof, a glucocorticoid recep- 
tor agonist or antagonist, an orexin receptor antag- 
onist, a urocortin binding protein antagonist, a glu- 
cogon-like peptide-1 receptor agonist, or a ciliary 

30 neurotropic factor. 

12. A kit comprising a first pharmaceutical composition 
comprising a neurotensin receptor ligand, and a 
second pharmaceutical composition comprising a 

35 compound that is useful for the treatment of obesity, 
diabetes, sexual dysfunction, atherosclerosis, insu- 
lin resistance, impaired glucose tolerance, hyperc- 
holesterolemia or hypertriglyceridemia as a com- 
bined preparation for simultaneous, separate or se- 

40 quential use, in treating a patient with obesity or at 
risk of becoming obese. 

1 3. The kit of claim 1 2 wherein the neurotensin receptor 
ligand is a neurotensin-1 receptor agonist. 

45 

1 4. The kit of claim 1 2 wherein the second pharmaceu- 
tical composition comprises a compound that is a 
pg-adrenergic receptor agonist, a cholecystokinin- 
A agonist, a monoamine reuptake inhibitor, a sym- 

50 pathomimetic agent, a serotoninergic agent, a 
. dopamine agonist, a melanocyte-stimulating hor- 
mone receptor agonist or mimetic, a melanocyte- 
stimulating hormone receptor analog, a cannabi- 
noid receptor antagonist, a melanin concentrating 

55 hormone antagonist, leptin, a leptin analog, a leptin 
receptor agonist, a galanin antagonist, a bombesin 
agonist, a neuropeptide-Y antagonist, a thyromi- 
metic agent, dehydroepiandrosterone or an analog 
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thereof, a glucocorticoid receptor agonist or antag- 
onist, an orexin receptor antagonist, a urocortin 
binding protein antagonist, a glucagon-like peptide- 
1 receptor agonist, or a ciliary neurotrophic factor. 

5 

15. The use of a therapeutically effective amount of a 
neurotensin receptor ligand for the manufacture of 
a medicament for the treatment of a patient with or 
at risk of having diabetes, sexual dysfunction, 
atherosclerosis, insulin resistance, impaired glu- 10 
cose tolerance, hypercholesterolemia or hypertrig- 
lyceridemia. 

16. The use of claim 15 wherein the neurotensin recep- 
tor ligand is a neurotensin-1 receptor ligand. is 

17. A compound that is a neurotensin receptor ligand 
for use as a medicament for treating patients with 
obesity or at risk of becoming obese. 

20 

18. A method of improving the bodily appearance of a 
mammal which comprises administering to that 
mammal an effective amount of a neurotensin re- 
ceptor ligand. 

25 
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